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CONCRETE SPECIFICATIONS 


A discussion by one of the foremost authorities in the country on the inter- 
pretation and administration of specifications dealing with concrete. The 
discussion is pointed mainly toward ready mixed concrete. 


ON-SITE PRECASTING 


Major economy resulted when precasting operations for this project were 
shifted from a central yard to the job site. 


A CONCRETE MUSHROOM GROWS IN SWEDEN 


Here's another striking example of the outstanding esthetic values which 
can be achieved through the imaginative use of structural concrete. 


RECENT EXPERIENCE WITH THE POWDER LANCE 


Some facts and figures concerning the results obtained in cutting concrete 
with a still relatively unfamiliar tool. 


NEW YORK’S CONCRETE INDUSTRY BOARD 
Now accepted as the prototype of similar groups in many cities, The Con- 


crete Industry Board of New York City has an impressive record of solid 
accomplishments in improving the performance of concrete. 


NEW PRESTRESSING SYSTEM 


European prestressers are finding that a nail-head type of end anchorage 
has some impressive advantages over the more widely used wedge types. 





1) Temperature control 


2) Use of retarders 


3) Job organization 


4) Cooling surfaces 


5) Curing and protection 


Because July and hot weather go hand in hand we are reviewing briefly 
here some of the precautions which users of ready mixed concrete can take 
to assure successful summer concreting. 


Place concrete at the lowest possible temperature, and under no circum- 
stances at temperatures in excess of 90 degrees. Your ready mix supplier 
can be of help here. 


Discuss with your ready mix supplier the possibility of using a suitable 
water-reducing retarder in the mix he sends you. Field tested materials of 
this type can counteract the accelerating effect of high temperatures, reduce 
mixing water requirements, and increase strength. 


Do everything possible in the way of organizing work at the job site to 
hold down the time lapse between mixing and placing. See that truck mix- 
ing is delayed until there is only just time enough for adequate mixing 
before the concrete is placed. 


If possible, sprinkle forms, reinforcing, subgrades, conveyors, chutes and 
pump lines with cool water just before placing concrete. Protection of such 
surfaces from direct sunlight is also helpful. 


Have all necessary facilities and personnel ready to initiate curing as 
promptly as possible. Protect exposed surfaces from drying, and if possible 
provide continuous water curing for both formed and unformed surfaces 
during at least the first few hours after placement. If moist curing cannot 
be continued beyond 24 hours, protect surfaces with sprayed-on white- 
pigmented curing compound or a heat-reflecting plastic membrane. 


Makers of the outstanding ROCKET and HI-LO concrete truck mixers 


CONCRETE TRANSPORT MIXER CO. 


4975 Fyler Avenue 


St. Louis 9, Missouri 





By STANTON WALKER? 


IT GOES WITHOUT SAYING that the 
best type of specification is that which 
is most protective of the public in- 
terest—and that includes both the 
producer and the consumer. Specify- 
ing the quality of concrete—a product 
manufactured immediately before use 
—presents problems not found for 
most other building materials. Steel, 
lumber, masonry units, etc. can be 
tested before they are used: In the 
case of concrete, only its ingredients 
can be tested in advance; the concrete 
itself cannot. Further, and uniquely, 
the user of concrete is jointly respon- 
sible with the manufacturer for its 
quality. Specifications, their interpreta- 
tion and administration, must take 
into account this joint responsibility. 


division of responsibility 

It should be made clear that this 
discussion is pointed almost entirely 
to ready mixed concrete. It is the 
ready mixed concrete industry that has 
highlighted the importance of speci- 
fications for concrete. Before the pre- 
dominance of ready mixed concrete, 
the buyer-seller relationship which 
now prevails did not exist. In the 
typical case the buyer and the seller 
were the same; that is, the contractor 
mixed his own concrete. There was 
not the incentive for the buyer to 
police the seller as there is now, with 
identities so distinctly separated as 
those of the ready mixed concrete pro- 
ducer and his customer. 

A complete specification for con- 
crete should cover the responsibilities 
of both parties—the manufacturer and 
the user. First, there is the selection of 
the quality of the concrete. That is 


1 Presented before Ohio Valley Chapter of the 
Construction Specifications Institute, Cincinnati, 
Ohio, April 8, 1959. 

2 Director of Engineering, National Ready 
Mixed Concrete Association. 
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CONCRETE 
SPECIFICATIONS 


... their Interpretation and Administration’ 


solely the responsibility of the user 
except as he may be limited by appli- 
cable codes or other general require- 
ments. Of course, the concrete pro- 
ducer is, or should be, a good adviser, 
but in the last analysis, the buyer must 
describe the concrete he wants. 

The production and delivery of con- 
crete to meet the description of the 
buyer is, with certain unfortunate 
reservations, the responsibility of the 
producer of concrete. That is to say, 
the producer must fill the prescription 
—however it may have been arrived 
at. He must mix the ingredients ade- 
quately and he must deliver the con- 
crete with strict attention to good 
practices. 

And then the buyer comes back 
into the picture. He must receive and 
place the concrete with due attention 
to limitations on time and handling 
so that the potential quality of the 
concrete will be preserved. The buyer 
is responsible for placing the concrete 
sO as to minimize segregation and 
maintain homogeneity and for the 
protection of the concrete from ex- 
tremes of temperature, either high or 
low, and from the drying action of 
the sun and wind. The best of con- 
crete can be seriously damaged by 
improper handling. Less than good 
concrete can be made to do a respect- 
ably good job by skillful handling and 


adequate protection. 


types of specifications 


There are various approaches to 
describing the kind of concrete that 
is wanted, but all of them fall in one 
of two broad categories or some com- 
bination of the two. There is the 
prescription type of specification. The 
purchaser specifies the ingredients, 
the proportions, and the consistency 
of the concrete. The concrete pro- 


ducer is required only to fill the pre- 
scription. 

Then there is the performance type. 
The purchaser specifies the strength 
and other mecessary characteristics 
such as consistency, maximum size of 
aggregate, etc. The concrete producer 
has a relatively free hand and a heavy 
responsibility in selecting materials 
and proportions to meet these require- 
ments. And, as already said, there is 
a third approach in which the dem- 
onstrated performance is demanded 
and, at the same time, limitations on 
the prescription are imposed. 

There has been a strong trend to- 
ward the performance type of speci- 
fication, with guaranteed strength 
being the principal limitation. The 
buyer has said that he is interested 
only in performance. He feels that 
he should not be required to bother 
himself with the responsibility of 
selecting materials and determining 
proportions to assure that the con- 
crete will do what it is supposed to do. 
He feels, with much logic, that the 
ready mixed concrete producer is a 
concrete specialist and should know 
more about such things than himself 
—and that the ready mixed concrete 
producer should accept the respon- 
sibility. Under suitable specifications, 
judiciously administered, the respon- 
sible producer is willing to do so. 
But, at this time, suitable specifica- 
tions which take into account all of 
the inherent variables are extremely 
rare. 


examination of specific types 


Strength specifications are a source 
of much uncertainty in estimating 
costs. The amount of cement required 
can be underestimated with complete 
honesty, with that underestimate sup- 
ported by laboratory tests. Necessary 
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tolerances in strength test results, to 
take into account the inevitable vari- 
ations, are more often than not un- 
derestimated because of a lack of gen- 
eral understanding of their magnitude 
and of what causes them. 

A guaranteed strength specification 
presents many serious problems of 
administration and of assessment of 
penalties. The returns are not in until 
the structure is built! 

And there is still another problem 
of strength specifications. They can be 
a cause for destructive competition 
based on differences in prices result- 
ing from differences in quality—and 
that hurts the buyer as much or more 
than it does the industry. Unfor- 
tunately, all ready mixed concrete pro- 
ducers are not, by any stretch of the 
imagination, concrete specialists. Yet, 
in the average case, they compete 
price-wise with the producer who is a 
specialist. As competition becomes 
more keen, corners are cut. Pencils 
are sharpened too sharp! And there 
is always some wishful thinking as to 
strength levels and strength variations. 

A prescription type of specification 
is most protective of everyone con- 
cerned, and it offers a better guarantee 
of strength than the guaranteed 
strength. The prescription should be 
based on properly controlled labora- 
tory tests which demonstrate that con- 
crete of the required quality will be 
produced. These tests should reflect 
minimum  strength-producing _ prop- 
erties of available cement, minimum 
qualities of aggregates meeting speci- 
fications, and maximum slumps of 
concrete which are permissive. They 
should not reflect results of special 
tests made with better than average 
materials and lower than average 
slumps. Then, filling the prescription 
should constitute conformance with 
the specification, assuming compliance 
with basic requirements as to mixing, 
elapsed time, etc. 

In a legalistic sense, the purchaser 
of prescription concrete can assure 
himself that the quantities have been 
batched only by having his representa- 
tive supervise the batching. Legalistic 
or not, that is not realistic, con- 
venient, or economically practical in a 
great majority of the cases. The alter- 
native, and a desirable and feasible 
one, is for the user to deal only with 
responsible ready mixed concrete pro- 
ducers and to accept their statements 
(or certifications) that proper quan- 
tities have been batched. That is the 
way it is done in a very large major- 
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ity of the cases, with there being no 
check on the quality of the concrete 
except that based on the integrity of 
the producer. 

Nevertheless, strength tests fre- 
quently are made for the prescription 
type of specification. It is entirely 
proper that there should be such a 
check on the continuing adequacy of 
the prescription. So, in a very large 
measure, the prescription specification 
takes on many of the aspects of the 
guaranteed-strength specification with- 
out the attendant evils and difficulties 
of administration. No reputable pro- 
ducer will fear that his concrete will 
not produce reasonably-to-be-expected 
strengths—if the sampling and test- 
ing are done correctly. 


factors affecting 
strength test results 


Strength test results for concrete 
are affected by numerous factors 
which, roughly, fall in three classes: 
(1) those which reflect the quality of 
the concrete; (2) those which are 


completely independent of the quality 
of the concrete; and (3) those related 
to normal variations in materials and 
testing procedures. 

To attempt a thorough discussion 


of all of the factors in these various 
classifications would become too in- 
volved, but some illustrations may be 
helpful. If strength is to be used as 
a measure of the quality of the con- 
crete as it is delivered to the user— 
that is to say as a measure of the 
quality of materials, correctness of 
selected proportions, accuracy of batch- 
ing, and adequacy of mixing—tests 
must be made with meticulous adher- 
ence to standard procedures. 

These standard conditions are 
clearly spelled out in accepted stand- 
ards. They require that all operations 
be done “by the numbers” and that 
presents problems of man-power, 
know-how, and expense. Among other 
things, it requires that test specimens 
be held in controlled temperatures 
from the beginning and, after 24 
hours, in controlled moisture condi- 
tions as well. 

Sampling and testing to determine 
conformity with strength specifica- 
tions are not casual operations. They 
require know-how and skill. Testing 
costs money and should be done by 
the user's agent and at the user's 
expense. Strength tests are performed 
in the midst of many influences diffh- 
cult of control. Further, a large part, 


if not the largest part of the varia- 
tions in strength results is due to such 
influences rather than to variations in 
the concrete itself. 

When the concrete is sampled, the 
temperature and other weather con- 
ditions are whatever they are and not 
what they were yesterday or last week. 
That has an influence even if all 
sampling and testing are done meti- 
culously. The sample may constitute 
as little as 1 cubic foot for a 6-cubic 
yard batch, which is certainly not un- 
usual. That represents one part in 
162—0.6 or 1 percent. Certainly it 
is difficult to avoid some error in sam- 
pling under the best of conditions— 
and the best of conditions are almost 
never obtained. Concrete test speci- 
mens are sensitive to temperatures to 
which they are exposed during the 
first 24 hours before they are sched- 
uled to be cured under standard con- 
ditions—a schedule which too fre- 
quently is not followed. Then, there 
is handling and curing in the labora- 
tory, capping, and testing! 

A specification based on strength, 
implied or otherwise, which does not 
provide for the practical certainty that 
there will be a reasonable number of 
defective test results is economic 
dynamite. An understanding by both 
the producer and the user of the facts 
which may lead to low strengths, as 
well as some knowledge of the normal 
frequency with which low strength 
may be expected, is absolutely essen- 
tial to any proper interpretation of 
strength limitations. 


control of mixing water 

Certain unfortunate reservations 
must be made to the production and 
delivery of the concrete being com- 
pletely the responsibility of the pro- 
ducer. These have to do with the 
control of the quantity of the mixing 
water. It is that factor which has 
most to do with the uniformity of the 
concrete, or lack thereof, as it is 
delivered to the job. 

Variations in grading and moisture 
content of the aggregates affect the 
amount of mixing water—and that 
control is strictly the responsibility of 
the producer. Variable times and 
speeds of mixing affect mixing water 
demand and that, in general, should 
be within the jurisdiction of the pro- 
ducer. However, delays at the job 
affect mixing water demand and that 
is frequently the responsibility of the 
customer. 

Demands for 


additional mixing 





water to produce a consistency wetter 
than specified are strictly the respon- 
sibility of the consumer. The too 
speedy introduction of additional mix- 
ing water, even when needed, is a 
common source of trouble when the 
truck driver is unduly influenced by 
the impatience of the customer. 
Water cannot be added in less than 
3 to 6 minutes—and that seems a long 
time when one is waiting, especially 
with that wait accompanied by a 
considerable pay roll. 

Other conditions, largely outside 
ready control, affect mixing water de- 
mand. These are principally tied up 
with temperatures—of materials, air 
and equipment. 


effects of materials 


Variations in characteristics of 
materials enter into the picture. As- 
suming aggregates of acceptable basic 
quality, the effect of variations in 
them on concrete strength is not likely 
to be important—if their grading is 
maintained within conventional lim- 
itations and if they are accurately 
proportioned. Unacceptable varia- 
tions in grading, even within speci- 
fication limits, are more likely to evi- 
dence themselves in differences in 


workability, placeability, and finishing 


rather than in strength. Variations in 
grading also will be reflected by varia- 
tions in mixing water requirements, 
generally with corresponding changes 
in strength. The control of grading 
is important and it is feasible. “Long” 
gradings of coarse aggregate (a spread 
of greater than about No. 4 to 1 inch 
is long) should be batched in more 
than one size. 

While on the subject of aggregates, 
reference should be made to some re- 
cent findings. Comprehensive tests 
contradict the long-accepted concept 
that concrete strength is benefited by 
using the largest maximum size of 
aggregate practicable. We tested ag- 
gregates having maximum sizes of ¥%, 
¥%4, 11%4, and 214 inches. We found, 
in spite of normal reductions in mix- 
ing water requirements, that increas- 
ing maximum size of coarse aggregate 
above about 34 inch did not improve 
either flexural or compressive strength. 
Considering all of the data, highest 
strengths were secured with a max- 
imum size of 34 inch; slightly lower 
or about equal strengths with the 14 
and 34-inch sizes; and lowest strengths 
with the 24% inch maximum size. 
The results of these tests are reported 


in a paper presented before the High- 
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way Research Board in January of 

this year.® 

Cement is a variable. It is well 
known and a generally accepted fact 
that the strength-producing prop- 
erties of cements from different mills 
vary widely. That different lots from 
the same mill also vary significantly 
is not so well known. 

It should be pointed out that the 
variations are all, with negligible ex- 
ceptions, well above specification lim- 
its. In spite of them the cement 
producer furnishes cement of at least 
the strength specified —and almost 
always substantially higher. Also, it 
should be emphasized that these differ- 
ences in strength—whether from mill- 
to-mill or lot-to-lot—probably do not 
reflect. proportionate differences in 
potential or intrinsic quality. In fact, 
such proportionality as exists could 
be inverse. 

During the past three years we 
carried out an investigation of Type 
I cements shipped to ready mixed 
concrete plants from five different 
mills, widely separated geographically. 
These tests, published as an ASTM 
paper,* demonstrated: 

(a) As we expected, wide differences 
from source to source. 

(b) Significant differences among 
shipments from the same mill 
with two of the fwe mills show- 
ing much better uniformity than 
the other three. 

(c) An excellent correlation between 

compressive strengths of standard 
mortars and the strength of con- 
crete cured under laboratory con- 
ditions. 
A reasonably good relationship 
between strength-producing prop- 
erties and C3S, suggesting that 
some limitations on the uniform- 
ity of compound composition 
might be helpful. That is for the 
future and not for now, but it is 
coming. 


what is the answer? 


What is the answer? Certainly you 
do not want a vaguely drawn prescrip- 
tion specification calling for mixtures 


®“Relationships of Concrete Strength to Maxi- 
mum Size of Aggregate,” by Stanton Walker, 
Delmar 1. Bloem, and Richard D. Gaynor, pre- 
sented before 38th Annual Meeting of Highway 
Research Board, January, 1959. See also National 
Sand and Gravel Association Circular No. 74, 
“Effect of Maximum Size of Coarse Aggregate 
on Strength of Concrete,” by Delmar L. Bloem. 


‘Variations in Portland Cement’ by Stanton 
Walker and Delmar L. Bloem, ASTM Proceedings, 
Vol. 58 (1958), reprinted as Publication No. 76 of 
the National Ready Mixed Concrete Association. 


of 1:3:5, 1:2:4, 1:14:3, etc. Certainly 
you do want to have assurances that 
adequate strength for the structure will 
be available. But, you should not 
want a simple statement of required 
strength, leaving to the judgment of 
the supplier or his agent the selection 
of proportions which will develop it 
and depending upon the uncertainties 
of tests of field samples to determine 
compliance. 

Reference was made earlier to a 
prescription specification based on 
properly controlled laboratory tests. 
That statement should be amplified 
lest it be misinterpreted. There should 
be no need to have a different pre- 
scription for each job or each pro- 
ducer based on a multiplicity of 
groups of tests and combinations of 
materials. In the general case, and 
leaving out of account large and spe- 
cial projects with elaborate control 
facilities, there is probably not enough 
difference in materials and ability of 
different producers to perform to jus- 
tify any such fine distinction. 

Therefore, it seems desirable to 
establish classes of concrete based on 
minimum cement factor, maximum 
water ratio, range in slump, maxi- 
mum size of aggregate, range in ag- 
gregate proportions, etc., which have 
been shown to produce the required 
strengths under approximately mini- 
mum conditions. Then see to it that 
these limitations are adhered to! It 
would be good economy to secure 
better than these specified results un- 
der the more favorable conditions that 
would frequently occur. And this 
should be regarded only as a desirable 
bonus. Strength tests should be made 
as frequently as necessary to check 
on compliance with these minimum 
requirements and the results should 
be interpreted in the light of a knowl- 
edge of variations. reasonably to be 
expected. 

What variations in strength are rea- 
sonably to be expected? That depends, 
but a tolerance of something of the 
order of 15 percent of the tests fall- 
ing below 90 percent of the average 
would represent reasonably good per- 
formance. There should also be a 
tolerance at a lower level—say, 1 or 
2 or 3 percent below 80 percent of 
the average. Tolerances should be 
realistic. Under the best of circum- | 
stances, field tests made 28 days after 
the work is in place represent an un- 
satisfactory basis for determination of 
compliance. 





conclusion 


The problem of concrete specifi- 
cations and their administration can 
be examined from a number of differ- 
ent points of view, and there are 
a number of miscellaneous, but not 
always related, factors which merit 
consideration. 

We have said much about strength, 
as reflected by strength tests, pri- 
marily from the point of view of 
errors inherent in them. But leaving 
out of account the problems presented 
by these inherent variations, let us look 
a little more closely at the signifi- 
cance of strength values. 

First of all, strength as measured 
by standard tests is a transitory thing. 
It is the measured strength of the 
standard specimen at the time the 
test is made. It is not the ultimate 
strength! It may, among other things, 
reflect considerable differences in 28- 
day-strength-producing properties of 
cement which largely disappear at 
later ages. It does not reflect, in any- 
thing approaching a quantitative fash- 
ion, the load-carrying capacity of 
reinforced concrete members. The 
compressive strength of concrete de- 
termined by a 6- by 12-inch cylinder 
affords only a relative measure of 
ability to resist stresses in a beam or 
spiral column. Further, the same con- 
crete in test specimens of different 
dimensions gives different unit 
strengths. So, after all, measured 
strength is only relative to the ability 
of concrete to resist stresses. 

Also, strength is not a sufficient 
measure of the overall ability of 
concrete to perform. For example, 
strength is no criterion of the ability 
of concrete to resist the aggresive 
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action of weathering except to the 
extent that it affords a general meas- 
ure of quality—of sufficient cement, 
low enough water ratio, etc. What 
we want is good concrete, and strength 
alone is an inadequate and over-sim- 
plified measure of ultimate quality. 


But, we do want to make strength 
tests as a guide in the selection of 
proportions and as a check on ad- 
herence to them. We have already 
pointed to the importance of exer- 
cising care in testing. We should 
supplement what has been said by 
emphasizing that the know-how for 
exercising the required care is clearly 
spelled out in nationally and inter- 
nationally accepted standards of the 
American Society for Testing Mater- 
ials. These standard test methods are 
based on a knowledge of the difficul- 
ties of securing accurate results and, 
accordingly, are drawn in such a man- 
mer as to require meticulous care in 
their conduct—which presents a temp- 
tation to short-cut them. That temp- 
tation should be resisted. 


There are many other factors which 
might be discussed and which are 
pertinent to this subject. The subject 
of admixtures is one. They represent 
a valuable addition to concrete tech- 
nology but none of them is a cure-all. 
In particular, admixtures which are 
represented as being cement stretchers 
should be examined most carefully. 
Water-reducing retarding agents have 
only recently come to the forefront. 
They deserve study. Intelligently used, 
they have a considerable potential for 
good. Unintelligently used, they can 
cause a lot of trouble. The whole 
subject of hot and cold weather con- 
creting presents a worthwhile subject 
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for discussion and your attention is 
directed to two recommended prac- 
tices of the American Concrete Insti- 
tute, one covering cold weather con- 
creting® and another covering hot 
weather concreting.® 

Something should be said about 
flexural strength. It is being used to 
an increasing extent as a basis for 
specifying concrete quality and deter- 
mining its acceptability in concrete 
pavement construction, airport run- 
ways, and similar structures. Pave- 
ment designs almost invariably are 
based on flexural strength. In recent 
years there has been a trend toward 
depending on tests of beams molded 
in the field as a basis for acceptance 
of the concrete. This has produced 
some new problems. 

Flexural strength specimens are in- 
fluenced differently from compressive 
strength specimens by variations in 
test procedures. Most important is the 
distribution of moisture within the 
specimen. If, during the curing pe- 
riod, the outer shell of the concrete 
test specimen is allowed to dry in 
relation to the interior, the shell 
shrinks and tensile stresses are devel- 
oped. In the case of compression 
tests, everything else being equal, such 
“pre-tensioning” causes an _ increase 
in measured strength. For the beam, 
on the other hand, the result is a 
decrease in strength—up to about 30 
to 35 percent. For these and other 
reasons, there should be grave doubt 
as to the applicability of field molded 
concrete beams as a basis for ac- 
ceptance. END 


5“'Recommended Practice for Winter Concret- 
ing” (ACI 604-56). 

® Proposed ‘Recommended Practice for Hot 
Weather Concreting’” (ACI Comm. 605). 
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moons YNI-LECTRIC 


CONCRETE VIBRATORS 


... ideal for smaller concrete jobs! 


@ universal type motor—plugs into any 110 volt current 
@ motor-in-head design—cooled by surrounding concrete 


e easily handled by one man—no cumbersome flexible shaft 
and motor 


@ completely self-contained—can be carried in car trunk or 
truck tool box 


@ produces powerful high frequency, low amplitude vibra- 
tions for best results— 10,000 VPM 


¢ motor is equipped with thermal cut-out. 


SPECIFICATIONS 
MODEL UCV-9 


HEAD — 2% in. diameter; 14 in. 
long; weight, 11 Ibs. 
MOTOR — universal 110 volt ac-dc 
type; heavy duty brush rigging 
and commutator; wound armature 
runs on 2 shielded high speed 
ball bearings; 10,000 rpm 


ECCENTRIC— one-piece alloy steel; 
designed to match motor 
characteristics; runs on 2 shielded 
Model UCV-9 high speed ball bearings 
CABLE—standard 10 ft. operating 
hose; heavy duty concrete-proof 
operating switch; 50 ft. rubber- 
covered 3 conductor cable (3rd 
wire ground); male 3-prong plug 
with female connector for 
attachment to extension cord. 


Maginniss Uni-lectric universal concrete vibrators handle medium or high slump 
concrete effectively. They use on-the-site power (including the de output of Magin- 
niss Hi-lectric generators, if desired)—are easily carried from job to job. Their cost 
is low! And, manufactured by the same Maginniss craftsmen who produce heavy 
duty Hi-lectric vibrators, Uni-lectrics will deliver a maximum amount of dependable 
service, 

Larger contractors will find the Uni-lectric a handy companion for their heavy 
duty Hi-lectric concrete vibrators— perfect for occasional small pours on bigger jobs. 


Ask your Maginniss distributor to show you how the Uni-lectric fits your operation 


—he'll be glad to demonstrate. You'll find him listed in the YELLOW PAGES 
under “Contractors’ Equipment” 


ESD +$+MAGINNISS 


UNI-LECTRIC POWER TOOL COMPANY 


2 © * ee 
For Literature write Dept. CC-79 


154 Distl Avenue, Mansfield, Ohio 
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Cost of this concrete seawall was cut from $40 to $16 per foot 


when precasting work was shifted from a central yard to the job site. 


ON-SITE PRECASTING 


A DRAMATIC INSTANCE has come to 
our attention of the savings which can 
often be realized by precasting con- 
crete elements on the job site with 


ready mixed concrete instead of manu- 


facturing at a remote central yard and 
shipping to the point of use. The job 
in question involved the construction 
of 914 miles of reinforced concrete 
seawall at Hallendale, Florida. 

The project design called for the 
construction of nine curved islands 
girded by concrete seawalls consisting 
of interlocking piles and slabs. The 
lowest bid on the seawall work was 
$25 per lineal foot, so the contractor 
decided to handle this portion of the 
project himself. He accordingly set 
up a central yard and began casting 
piles and slabs in wooden forms. The 
resulting seawall was beautiful but 
the cost was a completely prohibitive 
$40 per lineal foot in place. 

Careful analysis of the entire opera- 
tion indicated that too much time was 
being expended handling and rehan- 
dling the components because of cast- 
ing away from the job site. Much of 


Precasting 


FILE: 


The piles were cast five at a time 
in multiple molds. Paper tubes pro- 
vided holes for attaching the bolts 
which connected the piles to deadmen. 





Steel angle iron frames placed directly on ground were used for site precasting 
some 8,500 seawall slabs for Golden Isles Community at Hallendale, Florida. 
Note strip of paper placed on ground at one end to give smoother surface 
for taking forms for cast-in-place concrete caps. At other end are sloped blocks 


to form notches for slab. Finished slabs, with smooth troweled top sides, are 


visible at the right. 


the high cost was also traced to the 
necessity of making frequent repairs 
to the wood forms, which had a tend- 


ency to break during stripping. 


It was accordingly decided to cast 
both the slabs and the piles on the 
islands on which they would be used, 
and at the same time a decision was 
also reached to use steel forms in place 
of wood. Under this plan of opera- 
tion even the concrete deadmen used 
to hold the piles vertical were cast 
where they were needed. 

With the steel forms it was possible 
to obtain two uses per day. Piles were 
cast five at a time in multiple forms, 
and when production really got rolling 
the crews were turning out up to 50 
slabs and 60 piles a day. Mass produc- 
tion methods were used throughout, 
each crew being trained to work as a 
unit, and each individual being encour- 
aged to develop maximum skill and 
speed for whatever phase of the opera- 
tion was assigned to him. 

The top six feet of each piling is 
T-shaped, and the slabs fit between 
the webs of the T’s on adjacent piles 
with the flanges holding them in posi- 
tion. Piling lengths ranged from 12 
to 16 feet depending on the depth 
required at various locations. Notches 
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at the bottoms of the slabs fit into 
matching sockets at the base of the 
T on the piles. The notches are sloped 


so that the weight of each slab forces 


it against the two supporting piles to 
form tight joints. 

Each pile is held in a vertical posi- 
tion against earth pressure by a 2- by 
2-foot by 4-inch thick concrete dead- 
man to which it is connected by a 
13-foot tie rod. Both the deadmen 
and the slabs were cast directly on 
the ground. In the case of the slabs 
the top sides were finished and al- 
lowed to face the waterway. So that 
forms for the cast-in-place caps would 
fit properly, a strip of paper was placed 
on the ground near the top of the slab 
in order to provide a somewhat smooth- 
er surface. 

Installation of the seawall was sim- 
plified by designing a template made 
of two 54-foot steel beam sections 


View of the steel beam template used 
for positioning the T-shaped concrete 
piles so that the slabs would fit snugly 
between adjacent units. Note how 
the notch is sloped at the base of the 
T-shaped topmost section of the end 
pile. The indent serves as a socket 
to take the matching notched slab. 





Here one of the slabs is being lowered into position between the two piles 
which will support it. The weight of backfill holds the slabs firmly in place 
against the piles, which are themselves supported by bolts anchored to concrete 
deadmen. Note how the lower corners are notched so as to fit tightly against 
the matching sockets at the base of the T on the piles. The side of the slab 
facing the waterway is troweled smooth. 


Ready mixed concrete, which was also used for all the on-site precasting, 
is here being used for the cast-in-place cap with which the seawall was topped. 


capable of accommodating six piles 
and five slabs. When the template 
was anchored into place at the shore- 
line, the pile driving crew needed only 
to slip each pile into a slot and drive it. 

A backhoe was found to be a most 
efficient machine for installing the 
slabs. The backhoe operator made a 
cut for the 13-foot tie rod between 
the pile and the deadman, then back- 
filled the trench and finally picked up 
a slab by protruding loops of reinforc- 
ing steel cast into the top of each 
unit. Immediately behind the installing 
crews came the capping crews, the 
latter setting 18-inch wide by 6-inch 
high cap forms and ¥%-inch reinforc- 
ing rods. 

With all of these economy and effi- 
ciency measures, the cost of the seawall 
installed was finally reduced to $16 
per lineal foot. Much of the saving 
is attributed to the elimination of the 
frequent rehandling which proved to 
be unavoidable when the precasting 
was done at a central yard. As the 
crews gained skill and experience, 
output rose steadily to a peak of around 
200 lineal feet of finished seawall per 
day. 

The manufacture and installation of 
the seawall components was handled 
by Layne, Inc., developers of Golden 
Isles Community. Maule Industries sup- 
plied a total of 18,200 cubic yards of 
3,000-psi ready mixed concrete for 
the 8,500 pilings and slabs and for the 
covering cap. 
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Reservoirs 
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FILE 


oncrete 


mushroom 


STOWS 
In 


sweden 


ARCHITECTURAL MERIT was the dom- 
inating requirement for a new water 
tower completed recently at Orebro 
in Sweden. The tower has a central 
location in the town, amid middle- 
class homes, and one of the essential 
requirements was a slim profile which 
would give the least possible shade. 
Since the tower would also be a 
prominent landmark for the town, the 
local Water Board decided to go to 
additional expense for an unusual de- 
sign. The tower capacity is almost 214 
million gallons and by conventional 
standards this would require a very 
bulky structure; by means of exten- 
sive prestressing it was possible to 
achieve the strikingly attractive struc- 
ture shown in the accompanying pic- 
tures. 

The supporting stem of the water 
tower has an outside diameter of 35 
feet and is based on bedrock some 
30 feet below ground. The conical 


10 


— 


reservoir (slope 1: 1.5) has a maxi- 
imum diameter of 146 feet, the depth 
of water contained is 44 feet and the 
highest water level is 164 feet above 
ground level. The three basement 
stories of the tower contain service 
rooms. Three elevators in separate 
shafts are provided up to a viewing 
deck and restaurant. The restaurant 
is roofed by a conical shell of normal 
reinforced concrete construction, 5 
inches thick; its floor is supported by 
32 precast pre-tensioned radial beams 
which rest on the stem wall and on 
columns set in the conical wall of the 
reservoir. 

Although the design resulted in sub- 
stantial savings in material costs, it 
presented some difficulties in respect 
to formwork. Form supports up to 
132 feet high would have been neces- 
sary and because of the conical shape 
even a very slight deformation of the 
supports could create a tangential pull 


which would lead to cracking the con- 
crete. To overcome these problems 
the contractors decided on an ingeni- 
ous technique which involved casting 
the reservoir portion complete on the 
ground and lifting it up during the 
construction of the supporting stem. 
The restaurant, roof structure and in- 
ternal staircases were all built during 
this lifting process. 

In the first stage of construction 
the substructure was cast and some 
60 feet of the elevator shaft housing 
was built using sliding forms. A 2- 
ton tower crane with a radius of 75 
feet was then erected on top of the 
elevator housing to assist casting of 
the reservoir portion. This crane fol- 
lowed the tank walls up during lift- 
ing. Low-heat portland cement was 
used throughout to reduce the danger 
of cracking. A 34-inch slump was 
specified for the concrete. 

Freyssinet cables consisting of twelve 








0.275-inch diameter wires were used 
in the prestressing operation; 206 
cables were necessary, the longest of 
which measured 250 feet. Each cable 
encircles half the circumference of the 
tank. The cable force averaged 37 
tons after deductions for all losses. 
After prestressing the cable ducts were 
pressure grouted with neat cement 
grout; air outlets were not provided 
during grouting as it was thought 
that the possibility of subsequent 
water leaks at these points could not 
be risked. Before lifting of the reser- 
voir began, the concrete was carefully 
checked for freedom from cracks and 
water-tightness and finally given two 
coats of cement paint in contrasting 
white and gray shades. 

The total weight of the structure 
involved in the lifting operation was 
3,200 tons. Lifting was done by means 
of 32 hydraulic jacks fixed upside 
down around the lower edge of the 
reservoir portion. The stem walls have 
a thickness of 30 inches. Each jack 
was proof-loaded to 200 tons before 
the work began. Twenty-nine of the 
jacks were connected to a motor- 
driven pump (with a pump of equal 
capacity in reserve), the other three 
being hand-operated at the third- 
points of the circumference. The 
method was to take the bulk of the 
load on the 29 jacks and to use the 
three hand-operated jacks as gover- 
mors to insure perfectly vertical lift- 
ing. Provision was also made for 
three of the motor-driven jacks to be 
hand-operated in the event eccen- 
tricity of loading might be encount- 
ered as a result of severe wind pres- 
sure or non-uniform placing of the 
concrete. 

Each jack had a stroke of 6 inches. 
The lifting was done in stages by 
jacking to a height of 5 inches and 
then inserting a 4-inch high aluminum 
disc between the jack and the con- 
crete below. After three of these 4- 
inch lifts the discs were removed and 
replaced by precast concrete cylinders 
114% inches high. Some 4,000 of 
these high-strength precast cylinders 
were used for the construction; each 
cylinder was tested under a load of 
350 tons before use. Another 4-inch 
lift was then made so that concrete 
for the 30-inch walls could be placed 
between sliding forms to encase the 
precast cylinders. It was possible to 
place concrete to a height of two 
cylinders per working day; the lift- 
ing operation took just over three 
months. END 


concrete construction / july 1959 
























































Pictured below is the reservoir at the beginning of the lifting operation. The 
above photo shows an intermediate stage during the lifting. The hydraulic 
jacks and fresh concrete have been enclosed within a tar paper shelter for 
protection from the weather. 





Construction of the reservoir portion on the ground, showing the tower crane 
mounted on top of part of the elevator housing. The prestressing cables were 
assembled in a nearby shack and hauled up the ramp into the forms over rollers. 





























































FILE: Cutting Methods 


RECENT EXPERIENCE 
WITH THE POWDER LANCE 


AN IMPROVED POWDER LANCE* is 
opening up possibilities for still great- 
er use of concrete—especially among 
missiles makers and operators of in- 
dustrial plants who need no longer 
hesitate to install temporary concrete 
structures for fear of a precarious and 
costly removal job later. Burning a 
mixture of aluminum and iron pow- 
der in contact with pure oxygen, the 
lance literally melts away concrete 
with a very high-temperature (6,000 
degrees F.), high-velocity flame. 
Extensive field tests have indicated 
that there is almost no limit to thick- 
mess of the concrete that can be 
pierced. For example, it was necessary 


*First reported on in the March 1957 issue of 
Concrete Construction, page 7. 


The lance at work... 


to slice up 8,000 cubic feet of a tur- 
bine-testing pit the General Electric 
Company wished to move in order to 
add the space to an existing $1,000,000 
building which had to continue oper- 
ations during demolition. 

The hexagonally-shaped pit con- 
sisted of two reinforced concrete 
safety walls 16 feet high, separated 
by 6 feet of packed sand. The inner 
wall was 3 feet thick; the outer wall 
4 feet. 

Six massive sections measuring 16 
by 20 feet and weighing up to 96 tons 
each were cut out of the wall by the 
quiet torch, and a hole pierced in each 
section for a hoist chain. A 100-ton 
overhead bridge crane lifted the sec- 
tions from the pit and onto trucks 


for removal. The demolition contrac- 
tor estimated the removal cost of the 
concrete at 40 percent below the cost 
of any other method, because cutting 
speed proceeded at the rate of 18 
inches an hour. 

Similarly, at a DuPont plant in 
Belle, West Virginia, powder-lancing 
sliced through a 4- by 5-foot, 38-ton 
concrete slab in 314 hours. Previous 
attempts had been made to cut this 
heavy section with pneumatic drills. 
It was estimated the drilling crew 
would have required 5 days to com- 
plete the cut. 

In a Pittsburgh steel mill, 725 tons 
of concrete was powder lanced from 
a furnace foundation in 80 hours lanc- 
ing time. Nine cuts were made to 





produce 5 massive concrete sections. | And a view of what it does. 
The mill estimated that powder lanc- 

ing saved $6,000 in labor costs on 

the job. 

Revising the ash removal systems 
of several steam generators in a Ken- 
tucky plant made it necessary to re- 
move reinforced concrete boiler pads 
measuring 3 feet by 4 feet by 18 feet. 
These had to be severed without halt- 
ing the power output of the gen- 
erators. 

A series of 14-inch cuts were made 
in the bottom of each boiler pad with 
the powder lance. Then a top cut 10 
inches deep and running the entire 
18-foot length of the pad was made 
to weaken it. The weakened pad was 
finally broken away from the boiler 
with a 50-ton hydraulic jack. Total 
lancing time was only 14 hours. 

Thus a simple alliance between 
oxygen and metallic powders under 
the driving impetus of nitrogen pro- 
pelled through an iron pipe, is mak- 
ing it increasingly practical to use 
concrete even for relatively temporary 
installations, where the material's per- 
manence and tremendous staying pow- 
er might formerly have been counted 
as disadvantages. 


TT a an Ca 
TLC CCE yaa aide Lb 


In recent years rising concrete forming costs per square 
foot have been a constant headache for most contrac- 
tors. Small wonder, then, that THE major advancement 
in reducing these costs — THE PECCO HORIZONTAL 
SHORING BEAM — has been so readily accepted by 
contractors on many hundreds of construction jobs from 
coast to coast. The Pecco-Beam, a lightweight, tele- 


scopic steel shore, adjusts to any span between 8'-6" 
and 27'-7" in seconds by using a simple "wedge lock” 
device — can easily be placed and stripped by two 
men, PECCO is available on a nationwide basis 
through more than 30 franchised distributors . . . Why 
not give it a try on your next job? Please write us for 
the name of your local distributor, descriptive literature 
and engineering service. 36-16 





BID LESS, MAKE MORE...with THOR! 
In a class by themselves with extra capacity at no extra cost 





Thor 29-inch Trowel § New 39-inch Trowel 





LIGHTWEIGHT 29" PORTABLE TROWEL does a better THIRTY-NINE INCH BLADE SWEEP plus amazingly easy 
job with less crew time. Safest trowel on the market... handling automatically delivers more output per opera- 
nonrotating guard ring protects operator, permits work  tor-hour. Automatic blade tilt with finger-tip control. 
closer to walls, electrical and plumbing installations. Three and four blade design. Rugged tubular construc- 
Easy access through standard doors, into basements. tion. All working parts encased for extra long service. 


On-the-job demonstrations promptly arranged... to prove 
that YOU GET MORE WHEN YOU BUY THOR! 


penrasis powsn THOR POWER TOOL COMPANY 


LOLS AURORA, ILLINOIS 


Sold by Distributors Everywhere 





THE CONCRETE INDUSTRY BOARD 
OF NEW YORK CITY... 


A FEW YEARS AGO one of the public 
agencies of the City of New York 
indicated that consideration was being 
given to restricting the use of concrete 
for structural frames of multi-story 
buildings, because of the lack of uni- 
formity in the quality of concrete. The 
result of such an edict would have 
been a serious blow to the concrete 
industry in the Metropolitan New 
York area, and a group of prominent 
members of the industry took the mat- 
ter under consideration. 

There exists in New York an organ- 
ization known as the Building Trades 
Employers’ Association, organized pri- 
marily for handling wage negotiations, 
union relationships, job conditions, 
fringe benefits, etc. One important 
adjunct of the B. T. E. A. is known as 
The Cement League, whose member- 
ship includes a majority of the con- 
crete contractors in the area. A group 
of its members, sponsored by The 


Cement League, was organized for the 
purpose of correcting the conditions 
complained of by the public agencies, 
and it was from this nucleus that The 
Concrete Industry Board came into 
being. 

It was felt that the C. I. B. should 


*Admiral Manning, now managing director of 
The Concrete Industry Board of New York City, 
was formerly Chief of the Bureau of Yards and 
Docks and Chief of the Corps of Civil Engineers, 
U. S. Navy. This article is based on a paper 
presented at the annual convention of the Na- 
tional Ready Mixed Concrete Association last 
February. 
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its Purposes, Methods and Accomplishments 


reflect to a considerable degree the 
construction phase of the concrete in- 
dustry. There were no complaints 
about the theory and design of struc- 
tural concrete, it being the consensus 
of opinion that the research institu- 
tions, the American Concrete Institute, 
and the American Society of Civil 
Engineers were providing adequate 
technical skill in the preparation of 
designs and specifications. 

It was considered that the function 
of The Concrete Industry Board would 
be to see that the requirements of the 
design were properly carried out as 
regards selection of the ingredients, 
the mixing of the basic concrete, care 
and handling in its production, placing 
in the forms and adequate curing. 

In the past whenever difficulties 
arose somewhere along the line in the 
construction of a concrete structure, 
it had been practically impossible to 


place the responsibility where it be- 


longed. The ready mix man blamed 
the testing laboratory, the laboratory 
blamed the contractor, the contractor 
blamed the design, so that one went 
round in a complete circle, with no 
stopping point. 

It was self evident that the concrete 
industry needed complete coordination 
—the same coordination which has 
proved to be essential in the produc- 
tion of every other type of construction 
material. To obtain this coordination, 


the Concrete Industry Board of New 


By VICE ADMIRAL JOHN J. MANNING* 


York invited to membership repre- 
sentatives of every component of the 
industry. The aims and objectives of 
the Board were the continued produc- 
tion in completed structures of con- 
crete of uniform quality, of the type 
and strength specified for the struc- 
ture. 

To assure that the group would be 
truly representative of the industry, 
each component was represented on the 
board of directors. As a further safe- 
guard, it was decided that the repre- 
sentative of a particular group on the 
board of directors would not be de- 
termined by internal vote in the 


C. I. B. but would be nominated by 


the group which he represented. For 
example, the Metropolitan Section of 
the American Society of Civil Engi- 
Meers nominates its representative on 
the board of directors, as do the New 
York Association of Consulting Engi- 


neers, the American Concrete Institute 


and the American Institute of Archi- 
tects. Similarly, representatives of the 
testing laboratories, the ready mix 
producers and others are named by 
their respective groups. 

Obviously a board so constituted 
cannot be accused of favoring a par- 
ticular group within the industry. It 
is a board truly representative of the 
concrete industry, whose objective can 
be only the improvement and strength- 
ening of the industry as a whole. 


The Board is presided over by of- 


SUOIIDIDOSSY :3114 





ficers elected by vote of the member- 
ship, consisting of a president, a vice 
president, a treasurer and a secretary. 
The constitution provides that: “While 
it is not mandatory the Nominating 
Committee shall recognize that it is 
the preferred policy of the Concrete 
Industry Board that the President shall 
be a member in good standing of The 
Cement -League.” Inasmuch as the 
membership of the Cement League is 
composed entirely of concrete con- 
tractors (general and sub-contractors ) , 
it follows that the office of presi- 


dent is usually filled by a concrete 
contractor. 

The C. 1. B. is unique in that it 
gives the contractor recognized status 
vis-a-vis the architect, engineer and 
other technical groups. Such recogni- 
tion must in itself develop an increased 
degree of responsibility on the part of 
the contractor, his subcontractors and 
their personnel. 

Original organizational plans were 
developed and met with spontaneous 
and enthusiastic approval. The organ- 
ization obviously had to be self-con- 
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GAR-BRO 
CONCRETE HOPPERS 
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a. 
FLOOR HOPPER 


RECEIVING HOPPER 
» 


...serve a dual purpose! 


For maximum utility, Gar-Bro Concrete Hoppers are made 
in three units—(1) a bin, (2) a leg stand and (3) a collar for 
increasing capacity. Thus, the leg stand converts the Receiv- 
ing Hopper to a Floor Hopper. Gar-Bro Hoppers are used as 
supply bins for carts; they prevent delays of truck mixer and 
placing crew and have many other uses. Made in vertical 
front and center discharge types, there are single gate models 
ranging in capacity from 28 to 76 cu. ft. and double gate 
models ranging from 2 to 5.7 cu. yds. 

Get these special Gar-Bro features: (patented) non-jam- 
ming, grout tight, double clamshell gates. Approved vertical 
discharge. 

See your Gar-Bro dealer or write for catalog. 


GAR-BRO MANUFACTURING CO., Los Angeles, Calif. + Peoria, Ill. 
General Offices: 2415 East Washington Bivd., Los Angeles 21, Calif. 
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tained and self-sustaining. Contribu- 
tions from major parties interested 


provided the original funds for setting 


up the Board and the members were 
assessed a nominal amount for dues. 

It was recognized that the principal 
means of accomplishing the purpose 
of The Concrete Industry Board were 
through interchange of knowledge and 
by education. The Board has no en- 
forcement authority of any kind. It 
simply provides a forum wherein the 
members can freely discuss problems 
with their contemporaries and mem- 
bers of other branches of the In- 
dustry. 

The Board holds monthly luncheons 
at which engineers sit down with con- 
tractors, subcontractors with archi- 
tects, testing laboratory men with 
ready mix men, and all can freely 
exchange ideas and experiences. There 
are ten such meetings each year. For 
each a prominent speaker is on hand 
to discuss some subject of general 
interest to the members. One meet- 
ing takes the form of a field trip to 
study prominent concrete structures 
under construction. 

At the present time the Board has 
a membership of 237, consisting of 
107 company memberships and 130 
individuals. It issues a monthly re- 
port which includes an announcement 
of the coming meeting and a discus- 
sion of the Board’s activities. Income 
from dues at the present time is not 
sufficient to meet operating expenses, 
so the Board is still dependent on con- 
tributions. 

As is customary in an organization 
of this type, all operations are carried 
on by and through committees. The 
following committees are now active: 
advisory committee; building code 
committee; committee on concrete fin- 
ishes; grievance committee; committee 
on procedure for hot or cold weather 
concreting; program committee; ready 
mix committee; and testing labora- 
tory committee. There is no technical 
staff and the paid employees are 
limited to the managing director and 
his secretary. 

In general an effort is made to keep 
committees small, since the Board be- 
lieves that small committees are more 
effective than large ones. However, 
when a committee has under consid- 
eration a matter of industry-wide in- 
terest, an effort is made to include 
representatives of every major group. 

Prior to the organization of the 
Board there was neither cooperation 


(continued on page 20) 








SYMONS FORMS «a help your firm 


save on labor and material costs .. . save time... do a better job 


Symons different type forms are not confined to a single type of application. They can be used on most any 
type construction job and on any height wall. Factory-made from the finest of materials. Frames of the 


Steel-Ply and Mag-Ply Forms have an indefinite life. 


Wood-Ply 


Symons manufactures three types of wood forms. 
High Strength Panels . . . recommended for pouring 
concrete walls with pressures up to 1,200 pounds 
per square foot; “Champ” Panels... for both 
commercial and residential work; Light Construc- 
tion Panels . . . for light or residential construction, 
where heavy pressure is not a factor. 


Wide Panel 


Symons Wide Panel Forms have steel struts and 
2x4 cross members to strengthen the panel and 
minimize deflection when subjected to heavy pres- 
sure. These forms are used in gang forming. They 
have tie holes in the steel struts which allow the 
insertion and removal of special ties when the 
panels are ganged. Built in 6’ and 8’ lengths and 
30’, 36’, 42” and 48’ widths. 


Steel-Ply 


Designed for durability and long-life. The initial 
cost of these forms is higher than Symons Wood- 
Ply Forms. However, this first cost is more than 
offset by the many reuses possible with these 
panels. They are easily erected and stripped with 
the 3 basic pieces of the Symons System—connect- 
ing bolt, panel tie and wedge. 


Mag-Ply 


Symons Mag-Ply Forms are the lightest forms 
available . . . weight averages about 314 pounds 
per square foot. The frames of durable, rust-proof 
magnesium completely encase the plywood, will 
last indefinitely and will not swell or shrink. 214” 
thickness of frames means more panels per truck 
load, less space for stacking and storage. 


Only 3 Hardware Pieces 
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Symons Forms available on a Rental Basis. 
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Symons High Strength Panel has steel cross members 
on 12” centers. Its weight averages just 5 pounds 
per square foot. 





Sd a 
Pouring a 2,400 foot retaining wall with Symons 
Wide Panel Forms made up in gang sections of 





10’x24' and 15'x24’, 


37,000 square feet of Steel-Ply Forms woed on the 
Air Force Academy, Colorado Springs, Colorado. 





Light and efficient Mag-Ply Forms are readily 
adaptable for circular, battered and cut-up walls. 


YIMOHS CLAMP & MFG. CO. 


4271 Diversey Avenue - Dept.G-9 + Chicago 39, Illinois 
Warehouses in California, Kansas, Minnesota and New Jersey « Sales Offices and agents in principal cities 


Rentals can apply to purchase price. more SAVINGS from SYMONS 
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NOW! a new source For 
PRESTRESSED CONCRETE STRAND 


Quality materials, modern equipment and the expert craftmanship 


of an experienced major steel company—JONES & LAUGHLIN— 
guarantee a prestressing strand that will satisfy your most rigid re- 
quirements. All orders and inquiries given prompt attention. Write 
or call your nearest J&L District Sales Office now! 


PHYSICAL PROPERTIES AND LOAD TABLE 


Minimum Loads at Following Percentages of Minimum 
Strand Diam. Wt. Per 1000’ Approx. Area Breaking Breaking Strength (Lbs.) 
(In.) (Lbs.) (Sq. In.) Strength 
(Lbs.) 60% 70% 80% 
.0356 9,000 5,400 6,300 7,200 
.0578 14,500 8,700 
.0799 20,000 12,000 
.-1089 27,000 16,200 


-1438 36,000 21,600 


Approximate Modulus of Elasticity: 27,000,000 psi. 


DOUBLE T 
Member 


Prestressed Concrete Institute 


“STRENGTH THROUGH STRESS” 
18 





Typical applications for 
prestressed concrete made with 
J&L Prestressed Concrete Strand 


Highway Bridge Girders Applications Under 
Precast Piles Development: 
Structural Sections for 
Buildings 
Precast Beams Utility Poles 
Precast Girders Highway Pavement 
Precast Columns 


Roof Deck Members for 
Buildings Marine Structures 


Railroad Ties 


Airport Runways 


STANDARD REEL LENGTHS 


Strand Diam. Length 
(In.) (Ft.) 


NY 25,000 
15,000 

10,000 and 15,000 

8,000, 10,000 and 12,000 

6,000 and 9,000 


At least 90% of the order will be furnished in specified 
reel lengths. At the manufacturer's discretion, not more 
than 10% of the total length ordered will be furnished 
in lengths shorter than specified but in any event, not 
less than 2,000 feet long. 


Other reel lengths and packaging available upon request. 


T SECTION 


> 
a 
~~ 
no 
é 
~~ 
” 
2 
c 
2 


0.005 0.010 
Strain (in./in.) 


CHANNEL 


KEYSTONE 


Jones & Laughlin Steel Corporation 


PITTSBURGH, PENNSYLVANIA 
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16 Working Days 


jie 


Experienced Men 
and Symons Forms 


... Pour Sewage Treatment 
Plant in Record Time 


One of the speediest sewage treatment 
plant projects ever undertaken in the 
Southwest was completed in 16 working 
days near Phoenix, Arizona. Capacity 
of plant is rated at 5 mgd. It has a 
700,000 gallon digester. 

F. H. Antrim Construction Company 
used 15,500 square feet of Symons Steel- 
Ply panels. An important factor in se- 
lecting Symons Forms was that they 
could be erected on one side of the cir- 
cular tanks without installing ties im- 


— CONNECTING BOLT 
AND WEDGE 


Forms were contracted for on a rental 
basis with an option to purchase. Later, 
Antrim decided that the forms were so 
well adapted to his work that he pur- 
chased 14,000 square feet of the panels. 

Folder giving the complete Antrim 
story sent FREE upon request. 


<> Synons 


SYMONS CLAMP & MFG. CO. 


4271 Diversey Ave., Dept. G-9, Chicago 39, Ill. 


MORE SAVINGS FROM SYMONS 


nor coordination between the various 
testing laboratories operating in the 
Metropolitan New York area. They 
were a group of completely independ- 
ent competitive units, acting inde- 
pendently without standards of any 
kind as regards uniformity of service. 
The C. I. B. was the medium which 
brought this group together. This im- 
portant group has been having regular 
meetings for the past two and a half 
to three years, and among its accom- 
plishments is the preparation of a 
Manual of Recommended Practice for 
Inspection and Testing of Concrete 
Materials and Concrete which has 
served to standardize the services of 
all the laboratories in the area. The 
Manual has been exceedingly well re- 
ceived, and there have been requests 
for copies from such widely dispersed 
parts of the world as Australia, India, 
Israel, and England. 

One of the greatest sources of con- 
troversy in the field of concrete con- 
struction is the matter of finishes. A 
specification will require that concrete 
be finished to a “smooth surface of 
uniform texture,” and your trouble 
starts right there. What is smooth in 
one man’s opinion might be raspy as 
a file to another, and the matter of 
texture depends upon whether you 
look at it full face or obliquely. 

In the early days of the C. I. B. a 
committee was organized for the 
purpose of writing a specification 
which would rid us of this ever- 
present trouble maker. This commit- 
tee struggled with the problem for 
some time, and ultimately gave up 
the ghost. 

A second attempt, however, resulted 
in the publication of a Manual of 
Recommended Practice for Cast in 
place Exposed Architectural Concrete 
Finishes. This manual is written in 
the form of a specification, and for 
each paragraph of the specification 
there is a corresponding paragraph en- 
titled “Comments” which sets forth 
the basis for the specification require- 
ment. 

The preface of the manual has this 


It is recognized that the 
placing of covering veneers 
on concrete surfaces adds very 
materially to the cost of con- 
crete structures without im 
any way improving their 
structural soundness. It is felt 
that proper treatment of con- 
crete surfaces can produce a 
satisfactory finish, both im 
texture and appearance, on 
the concrete itself, thereby 
eliminating these additional 
costs. 

The durability and appear- 
ance of properly developed 
exposed concrete surfaces are 
attested by many existing 
structures in all geographical 
locations. 

It must be recognized that 
surface development does rep- 
resent an additional item of 
cost and is justified only on 
surfaces exposed to public 
view. This, however, in no 
way compares with the cost 
of a veneer coating of any 
other material. 

Recognizing that a special 
effort is necessary to develop 
satisfactory exposed concrete 
surfaces, the Manual is ex- 
plicit as regards detailed pro- 
cedures to bring about the 
desired results. 

The manual contemplates 
complete coordination of the 
exposed finish design within 
practical construction limita- 
tions. Detailed methods are 
outlined to fully inform pros- 
pective users of the special 
procedures that are involved 
and are considered essential 
in producing these results. It 
is hoped it will clarify the 
subject of concrete surfaces; 
will eliminate ever-recurring 
arguments about such phrases 
as smooth surface... lack 
of blemishes .. . elimination 
of fins, honeycomb, etc. 


to say: 


An exhaustive investigation 
by a Selected Committee of 
the C. 1. B. has produced this 
manual. It is offered to assist 
the architect and engineer 
whose specifications are im- 
tended to produce satisfactory 
exposed architectural concrete 
surfaces. 


The work of this committee has 
been so successful that its activities 
have been extended to write a speci- 
fication for concrete floors, fills and 
finishes. Considerable difficulty has 
frequently been experienced with light- 
weight concrete fills on structural slabs, 
which are usually included in the floor ' 
to provide runways for duct systems. 
Inasmuch as this fill contributes noth- 


(continued on page 22) 





BETTER CONSTRUCTION THROUGH 
BETTER USE OF CEMENTS 


news and notes from the field 


Overcoming the Problems of Hot Weather Concreting 


Hot weather can be made to work for 
you in concreting— if certain precau- 
tions are observed during placing. The 
dangers of inadequate preparation be- 
fore placing, high MIX temperatures 
and poor curing protection should be 
understood and controlled. 


Effects of High Temperatures 


High temperature accelerates the set- 
ting time of concrete and promotes 
rapid evaporation of moisture. The set- 
ting time is based on mix and curing 
temperatures of 73°F. As the tempera- 
ture rises the setting time accelerates. 
When the temperature of the concrete 
is allowed to climb too high, there is 
danger of “quick set” and permanent 
strength damage. 


What causes High Concrete 
Temperatures ? 


The temperature of fresh concrete is 
affected by the temperature of the mate- 
rials and the mixing conditions. Take 
an average five bag mix and increase 
the temperature of each ingredient 30°. 
The graph below shows how much each 
affects the concrete temperature. 


CEMENT WATER AGGREGATES 


What Happens When Temperature 
of Fresh Concrete Runs Too High 
e@ Permanent strength reduction 

e Early stiffening or quick set 

e Increased water requirements 

@ Increased probability of cracking 


More information on 
Hot Weather Con- 
creting is available in 
Alpha’s “Craftsman- 
ship in Concrete” 
Folder #2. Free cop- 
ies are available. 


(OOOO 2888288880888982' 
emer eeeeee 
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Ways of Reducing Mix 
Temperature: 

1. Sprinkle hot aggregate stock piles 
with hose or fog spray. 

2. Apply fog spray to aggregates or 
conveyor belts. 

3. Use crushed ice in the mix replacing 
water—pound for pound. 

4. Avoid stock-piling aggregates di- 
rectly in the sun. 

5. Protect mix-water storage and lines 
from direct sun. 

6. Avoid the use of strength accelera- 
tors in hot weather. 


Tips For Best Results 


1. Subgrade should be damp (not 
muddy) so it will not absorb water 
from concrete. 


2. Have adequate help available to 
handle concrete rapidly. 


3. Discharge MIX as soon as possible 
after proper mixing. 


4. In extremely hot weather it may be 
necessary to shade concrete or use wet 
coverings until final finishing can be 
completed. 


5. In hot dry breeze erect wind break 
or use fog nozzles on upwind side of 
fresh concrete. 


6. Start curing operations as soon as 
concrete has set enough to avoid sur- 
face damage. 


7. Cure concrete for at least 7 days 
where durable wearing surface and 
strength are important. 


8. Keep test cylinders shaded and damp 
until they are ready to be sent to lab- 
oratory after 24 hours. 


rnILPHA 


PORTLAND CEMENT COMPANY 


Alpha 


Building, 


Easton, Pa. 





HOME 
BUILDER NETS 


$4,67522 
EXTRA PROFITS 


USING SIMPLEX FORMS 


Big Pay-off 
for 
37 Basements 


Contractor Norbert A. Paul, a 
builder in Billings, Montana, de- 
cided he could make more money 
by pouring his own home base- 
ments. Simplex proved his decision 
was right! With a standard set of 
Simplex 8-foot forms he poured 37 
basements in oneseason and wound 
up with $4,675.32 in extra profits. 
He found Simplex Forms easy to 
handle . . . fast setting . . . easy to 
strip. And, Simplex gave him base- 
ment walls that were true and 
smooth. It’s another example of 
success with Simplex. You, too, 
can go further ahead when you 
use “the world’s fastest method 
of concrete forming.” 


Speedy Set-up and Stripping 
NO LOOSE HARDWARE 


@ 1%” Plastic impregnated Plywood with thick outer plys that will not peel. 
Forms have been used over 200 times and still pour a smooth wall. 


@ All hardware firmly bolted to panels. Exclusive locking levers and cam 
action draw panels tight . . . minimize seam marks and insure accuracy. 


@ Panels are light weight. Full 2’ x 8’ panel weighs approximately 67 
Ibs., completely fitted with backing bars and locking levers. 


Te Send For Details 


Simplex 
FOOT-A-MINUTE 
orms 
Simplex Forms System, Inc. 


Q 5603 Industrial Avo., Rockford, Illinois 








ing to the structural strength of the 
building, it is desirable to keep its 
weight to a minimum, and there be- 
gins the difficulty of trying to get a 
lightweight material to become an in- 
tegral part of a dense structural slab 
and a hard surfaced floor finish. 

The Board’s committee on hot or 
cold weather concreting has issued in 
preliminary form its proposed Recom- 
mended Practice for Cold Weather 
Concreting. This was issued last fall 
and was of great value to the industry 
during this year’s severe winter weath- 
er. On completion of the section cover- 
ing hot weather concreting, it is 
planned to issue the complete Manual 
of Recommended Practice for Concret- 
ing Operations During Hot or Cold 
W eather. 

Similarly the ready mix committee 
has completed the preliminary draft 
of a Manual of Recommended Prac- 
tice for Production, Delivery and Use 
of Ready Mixed Concrete. This man- 
ual was prepared by a committee con- 
sisting of representatives of each of 
the major ready mix producers in the 
Metropolitan area, as well as general 
contractors, concrete sub-contractors 
and engineers. 

Extensive work has been done to- 
ward revamping and recoditying the 
New York City Building Code. Any- 
one who has ever struggled with this 
code as it pertains to concrete, will 
readily recognize the necessity for a 
major overhaul. It is a herculean task- 
technically, editorially, and even more 
so, politically. 

The grievance committee ot the 
C. I. B. is available to any member 
for settling disputes, misunderstand- 
ings and differences of opinion. This 
committee, has been extremely bene- 
ficial in extinguishing brush fires, so 
to speak, before they assumed serious 
proportions. The C. I. B. has indeed 
become sort of a clearing house for all 
matters pertaining to concrete, as is 
indicated by the number of inquiries 
that come to the office from the pub- 
lic in general in connection with prob- 
lems that arise incident to the use of 
concrete. 

The time has clearly come when 
the very life of the concrete industry 
is dependent upon complete coordina- 
tion and the cooperation of all its 
members. This the Concrete Industry 
Board has accomplished in the Metro- 
politan New York area. It is a safe 
prediction that similar organizations 
will develop and flourish in other com- 
munities. END 





for a 


LONG-LASTING 
MEMBRANE 


For more than 25 years, IGAS has proven its effectiveness 
as a joint sealing compound . . . Now IGAS can be sprayed to 
provide long-lasting membranes . . . Effectively seal deck slabs, 
tanks, and foundation walls with this tough, resilient, non-meltable 
mastic waterstop. 


IGAS contains no solvents or drying oils and therefore, will 
not shrink, dry out or lose its effectiveness even after years of 
service . . . It will not become brittle in cold weather nor flow 
in hot weather . . . Application over large areas is both fast and 
economical. 26-34 


SIKA CHEMICAL CORPORATION 


CASS ALO =: BEW 2.8 9-6.8 ¥ 
COMPOUNDS FOR MASONRY and CONCRETE CONSTRUCTION 


DISTRICT OFFICES: ATLANTA @ BOSTON ®@ CHICAGO @ DALLAS © DETROIT © PHILADELPHIA 
TTSBURGH © SALT LAKE CITY —- DEALERS IN PRINCIPAL CITIES — AFFILIATES AROUND THE WORLD 


RELIABILITY * EXPERIENCE SERVICE 
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IGAS is available in 


four consistencies: 


PRESSURE GRADE 
For locations under 
water pressure and 
nominal movement. 


KNIFE GRADE 

For locations under 
nominal pressure and 
rapid movement. 


GUN GRADE 


For gun applications. 


EXTRUSION GRADE 
For sealing or joining 
prefabricated items. 

GRAY-IGAS 

Same as regular Igas. 
Available in gun and 

knife grades. 





FILE: Prestressing 


NEW 


PRESTRESSING 


SYSTEM 


The BBRV system being used with 
electrically-operated jacks to pre- 


stress a bridge deck. 


A NEW SYSTEM OF PRESTRESSING 
known as the BBRV system is becom- 
ing increasingly popular in Europe. 
The system has been in use for the 
past few years in Switzerland, Aus- 
tria, France, Germany and Italy and 
recently received its first large-scale 
application in England for a service 


bridge in Kent. The advantages 


claimed for the system lie in the sim- 
plicity of the anchorage and in the 
greater amount of force that can be 
applied per cable. 

While most systems of prestressing 
depend for the efficiency of their 
anchorage on the friction developed 


by some form of wedge, the BBRV 
anchor uses a direct form of bearing 
by “nail-heading” the end of each 
wire of the cable. Such a nail-head 
has a strength equal to the ultimate 
tensile strength of the wire. The steel 
used is normal hard-drawn high- 
tensile wire; however to insure that a 
proper nail-head can be cold-formed 
the carbon content is usually limited 
to approximately 0.7 percent. Wire 
in the ultimate tensile range of 100 
to 110 toms per square inch is pre- 
ferred, although this value is by no 
means critical; diameters are 5 and 6 
mm. (0.200 and 0.236 inch). 
Cables are formed by grouping 
bundles of wires (from 13 to 42) and 
passing them through a common an- 








tt PROOK: 


Here’s why they are the Waterstop 
your jobs deserve 


Grueling laboratory tests merely bear out what 
years of experience on countless jobs have 
proved: to stop water seepage between succes- 
sive concrete pours, there’s no water stop to 
match Water Seals. Made of the finest polyvinyl 


Water Seals performance! 


chloride resin, Water Seals are unaffected by 
acids, alkalies, organic chemicals: their bond is 
sure and water tight even at 150°F and against 
heads of 200 feet. And they’re installed at a frac- 
tion of the cost of other types—and much faster, 
Cut and spliced in the field with a hot knife. 
Every good water-proof concrete job design 
should include Water Seals water stops. These 
pictures show why... 


LABYRINTH 
Water Stops 4 ¥Y in. separation, 
typical control joint. 


Even after 1% in. » 
separation, joint seal 
is assured. 


eeeeeeeeeoeeeeeee0 eeeeeeeeeeeoeeeoee @eeeeeeeoeoeoeoeeeed 
FLEXSTRIP 
Water Stops Separation of 2 in., 


ends are firmly 
anchored. 


Even at 8% in. > 
separation, corrugated 
ends still hold firm! 


eeeeeeeeeooeseoeee 
CELLULAR 
Water Stops 


4 3-rib Cellular joint with 
1 in. separation. 


¥% in. differential: no * 
shearing, bond 
remains firm. 


WATER SEALS, Inc., Dept. 12 
9 South Clinton Street 
Chicago 6, Illinois 
Send samples of 

and descriptive literature. 


SEND FOR A SAMPLE SECTION 
type of Water Seals water stop 


Name 
Company 
Address 


WATER SEALS, 1... 
9 South. Clinton Street 


}O oe it nos 


Rts .. State 
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Hoist 100 yards 
per day, or more 


THC RACE 


Half-ton loads go up as high as 80 feet 
in a minute on versatile, mobile Lap- 
E-Vator Hoist. Users report moving 
as much as 15 yards of ready mix per 
hour. 


Picture above shows Lap-E-Vator 
dumping ready mix into a hopper at 
the second floor level of the new 
Shadle Park High School, Spokane, 
Washington. Contractor is Henry 
George and Sons, Spokane. 


Lap-E-VaTor sets up in minutes .. . 
only ten minutes with the Trait-Erec- 
TOR towing unit . .. and can easily 
be moved from place to place on the 
job. The tower is light, strong and 
safe, built of tempered aluminum. 


Lap-E-Vator is a money-saver for 
hoisting almost anything. Take out two 
bolts, remove the dumping scoop and 
you have a skip hoist that carries 
sacked materials, pipe, insulation and 
many other items. You can dump 
loads in the work area, or automat- 
ically stop Lap-E-Vator for unload- 
ing. A wheelbarrow platform is also 
available. 


If you work above ground level, you 
need Lap-E-Vator. Write for literature 
and price list. 


CAMPBELL EQUIPMENT 
COMPANY 
P.O. Box 306, Des Plaines, Ill. 


26 


The fixed end of the prestressing cable; the wires are simply threaded through 
the bearing plate. The “trumpet” end of the cable sheath is visible; the pipe 
extension from the bearing plate is to allow grouting. 


Close-up of the jacking end of a 8BRV cable showing the nail heads on the 
wires, the anchor head with the central hole for the jack drawbar, and the 


lock nut. 


chor head, after which the wires are 
nail-headed. Standard cable forces are 
28, 56, 90 and 125 tons; the diameters 
of the ducts required vary from 1% 
inches to 2% inches according to the 
size of the cable. 

The standard anchorage used at the 
jacking end of the cable consists of 
a cylindrical block (the anchor head) 
having two concentric rings of holes 
for the wires and a central threaded 
hole for the draw bar used in tension- 
ing. This block is threaded externally 
to accommodate a lock nut which 
transmits the prestressing force to a 
bearing plate cast in the end of the 
beam. At the fixed end of the cable 
the cylindrical block and locking nut 


are dispensed with and the wires are 
simply anchored by their nail heads, 
by threading them through the bear- 
ing plate. 

Cables are tensioned by means of 
a 100- or 150-ton hydraulic jack. Ex- 
tension is measured from a graduated 
scale on the surface of the ram; a 
dynamometer indicates the stressing 
force with an accuracy of plus or 
minus 1 per cent. 

The system gives a safe anchorage 
which can be inspected at any time, 
and there is no danger of slip. Cables 
can be stressed in stages to suit load- 
ing conditions, and any losses in 
stresses can be recovered before grout- 
ing takes place. END 





Where can you use 
ATTENTION READER! 


ee ED ee 
Les 
S SS 


of colored concrete? 


Do you know that colored concrete has functional as well 

as aesthetic value? You can use colored concrete to guide 

traffic, delineate working areas and set off hazard zones. 

ucts carried in Concrete Construction, And do you know that Horn coloring products enable you 
to do this economically? 

- x ‘ For example, Horn Colorundum is easily dusted on and 
we are reinstating our reader informa- trowelled into freshly poured concrete—where it assures 
long-lasting hardness and resistance to abrasion. It’s a lime- 
proof, sun-proof finish. Or you can use Horn Staybrite. 
It’s packaged in pre-measured quantities, easily mixed 
integrally with the cement or mortar—another ideal prod- 
uct which enhances the beauty of all concrete and mortar 
After you have finished reading this issue, surfaces. : 

Like to know more about using colored concrete func- 
tionally? Write for details to Dept. CC 125. 


Because of the many recent requests that 
have come directly to us for additional 


information on the articles and new prod- 


tion service. 


turn to page 33. The information you re- 


quest will be forwarded promptly. A. C. Horn Companies 


SUBSIDIARIES AND DIVISIONS 


Sun Chemical Corporation 
750 Third Avenue, New York 17, N. Y. 








BURKE 


U. S. PAT. NO. 28648929 


Keyed Kold Joint Forms 


A new concrete construction product that serves 
as form, screed, and true cold joint, left perma- 
nently in the concrete floor slab. The use of 
Keyed Kold Joint eliminates spalled joints. . . 
produces a cold joint structurally sound and ar- 
chitecturally beautiful. Keyed Kold Joint also 
eliminates costly make-up and stripping of split 
forms for checkerboarding. Saves up to 35% in 
cold joint form costs... results in neater, uni- 


Your Name 
State 


W. J. BURKE & CO., 2690 Harrison Street, San Francisco 10, California 


PLEASE SEND BOOKLET ON KEYED KOLD JOINT FORMS 


a ett 2 


Firm Name. 
Address. 


W. J. BURKE & CO. 


——__—_—_——————_ SAN FRANCISCO 10, CALIFORNIA © 2690 Harrison Street -— — —_——_ 
LOS ANGELES 22, CALIFORNIA + 6235 E. Telegraph Road SAN DIEGO 10, CALIFORNIA + 3602 W. El Camino Del Rio 
OAKLAND 1, CALIFORNIA + 4700 East 12th Street SEATTLE 4, WASHINGTON «© 2015 Airport Way 
SACRAMENTO 15, CALIFORNIA + 1730 Lathrop Way PORTLAND 9, OREGON © 2344 N. W. 21st Avenue 

SAN BERNARDINO, CALIFORNIA + 225 South | Street ALBUQUERQUE, NEW MEXICO « 606 Louisiana Bivd., S.E. 
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STADIUM DECK OF LARGE MIDWESTERN 
UNIVERSITY rehabilitated with BERYLEX. Con- 
crete showed advanced deterioration. Approxi- 
mately 350,000 sq. ft. completely restored. 


® 


CEMENTING 
COMPOUND 
unequaled for 


eG eat 


BERYLEX durability is amazing! No other prod- 
uct is comparable for recapping or repairing 
exterior or interior concrete—floors, ramps, 
driveways, roads, walks, steps, patios, walls 
. . » from feather edge to any thickness. 


A bonding slurry made with BERYLEX and 
portland cement “welds” the new concrete 
topping to the old concrete—makes one solid 
slab. The new becomes a part of the old. 


Berylex concrete has anti-shrink action .. . 
will stay in place. It is not affected by moisture 
. . « protects from damage due to freezing. 


Berylex Cementing Compound is in no way 
related to polyvinyl acetate, glues or such ad- 
hesive products. It contains the original Ger- 
man formula E-56. 


Berylex is the perfect coating or reliner for 
water cisterns, silos, 
swimming pools, etc. 


reservoirs, basements, 


Get the complete Berylex story! 
ATTACH COUPON TO YOUR LETTERHEAD 


BERYLEX NATIONAL SALES 

Div. of Harry Warde & Co., Inc. 

Dept. CC. PO Box 33, Rosedale Station 
Kansas City 3, Kansas 
Please send: 

C) General Literature 


C) Technical Bulletin 107 | 


Name 

Firm 

Street... dé Sadaimealoces 
; City Zone OI Si lait 
, | am a[) Contractor [ Architect [) Dealer : 


Berylex REGULAR, AIR-ENTRAINING, HI-EARLY 
CONCRETE PAINT @¢ GREASUP e¢ ALZ-UP 


news 


dual bidding on 20-story apartments shows 


economy of concrete frame compared with steel 


Each of nine general contractors 
bid twice on three 20-story apartment 
houses for the New York City Housing 
Authority—once on a concrete frame 
and once on a steel one. All found 
concrete cheaper. 

This was the result of comparative 
bidding on the Woodrow Wilson 
Housing Project in New York City, 
carried out by the Authority in an 
effort to determine the relative econ- 
omy of concrete vs. steel structural 
frames. When the bids were opened 
they showed concrete construction to 
be 8 to 20 percent less than steel. The 
average ($3,809,000) concrete bid was 
$508,000 (13 percent) less than the 
average ($4,317,000) bid for the steel 
frame. 

The $3,626,000 winning bid for con- 
crete construction went to the joint 
bidders, Leon de Matteis Construction 
Corporation and Leon de Matteis & 
Son, Inc., of Elmont, Long Island. Their 
concrete bid was $510,000 (13 per- 
cent) below their bid for the steel de- 
sign and includes excavation, concrete 
construction and other work, with the 
exception of the mechanical work and 
landscaping. Dic Concrete Corporation 
of Elmont, L. I., one of several sub- 
contractors who bid the concrete work 
for the winning combine, was awarded 
the concrete sub-contract. 

“The opportunity to compare two 
different materials for the same struc- 
tural purpose,” Admiral J. J. Manning, 
Managing Director of The Concrete 
Industry Board, Inc., pointed out, “is 
a rare one. It points up the relative 
merits and economy of concrete over 
steel. Because each contractor bid on 
both designs, some very interesting 
facts, favorable to concrete, show up 
from studying the published bids.” 

Large savings, averaging $508,000, 
in the use of concrete over steel were 
shown by each of the nine bidders. 
Two bidders calculated that concrete 
cost $731,000 (20 percent) less than 
steel. 

The four lowest concrete bids were 
all within one percent of each other. 

The foundations for the concrete 
design cost an estimated $30,000 less 





than those for the steel design, in spite 
of the fact that the all-concrete build- 
ings are heavier. The need for less 
materials, because of lower column 
loads in the concrete design, is one 
explanation. 

The prime contracts for the electrical 
work and the plumbing were also 
lower for the concrete design than for 
the steel one. 

This fair comparison of the economy 
of the structural framing in concrete 
and steel confirms past decisions and 
justifies the continued use of concrete 
frames. 

These buildings were originally de- 
signed in concrete. Subsequently, a 
group of steel fabricators working with 
the American Institute of Steel Con- 
struction, Inc., offered to underwrite 





SYMONS 
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Pullout hole 
for easy 
removal 


Can Be 
Reused 
indefinitely 


Drives easily into 
hard earth. Can be 
used for practically 
any type of stake 
work. This popular 
item is available 

in 197, 18°, 24’, 
80”, 36” and 

42” sizes. 


Easily secured 
to lumber— 
can be nailed 
every 1” 0.C. 


“1” beam design 
drives easier, 
holds best 


Hi-Carbon 
Alloy Steel 
tough to bend 


Rugged point 
with minimum 
deflection 


yint OMS 


SYMONS CLAMP & MFG. CO. 
4271 Diversey Ave., Chicago 39, Ill., Dept. G-9 


We will send contractors a sample 12”, 18” or 
24” stake if request is received on company 
letterhead. Please include 50c for 12”, 75c for 
18”, $1.00 for 24” to cover cost of postage 
ond mailing. 


TN 
PO 
Address_—__—————— 
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the cost of an independent design, 
using a structural steel frame. The 
second design was prepared by the 
same architect and engineer for which 
this group paid $62,500. In spite of 
all efforts to keep the steel cost as low 
as possible, by using minimum sized 
steel sections, the result was that the 
steel design was between $300,000 and 
$731,000 more expensive, as brought 
out by each of the nine bids. All New 
York City’s housing projects, with few 
exceptions, have been concrete frame 
structures. 

Anthony Bertone, chief engineer of 
Dic Concrete Corporation had this to 
say: “Bidding in both materials showed 
us that concrete construction has very 
distinct advantages. The concrete de- 
sign required less material for the 
foundations. Twenty-nine tons of steel 
reinforcement and 712 cubic yards of 
concrete were saved in the founda- 
tions with the concrete framework 
design. This came to approximately 
$30,000, according to our estimate. 
One reason for the savings is that the 
uniformly spaced columns support 
smaller loads. In the steel design, 
fewer columns are used which are 
more heavily loaded. Each of the build- 
ings rests on a 4-foot, 3-inch deep con- 
crete mat foundation.” 


The concrete frame buildings are 
designed using 54-inch slabs and are 
of conventional flat-plate construction. 
In this design, the concrete floor slabs 
are made thick enough so that no 
beams or girders are required. Columns 
are spaced between 10 and 16 feet 
apart. The steel design utilized junior 
beams and girders, taking full ad- 
vantage of all possible economies. A 
24-inch thick concrete slab is used in 
this design. 


According to Mr. Bertone, the de- 
sign using a steel framework required 
12 pounds of steel per square foot of 
floor area. He believes that it is not 
possible to reduce materially the 
amount of steel required for a building 
of this type. 


The winning electrical and plumbing 
prime bids were lower on the concrete 
framework than on the steel design, 
Mr. Bertone believes, because the con- 
crete building has 6 inches less height 


between floors. Less material is re- 
quired for the overall height of the 
building. Also, less labor is called for 
with flat-plate construction because of 
the smaller number of bends required 
in running the electrical conduit be- 
tween beams and girders. END 
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Mew Concept for CONCRETE! 


NO OTHER DEVICE EVER DEVELOPED 
FOR THE PREPARATION OF POURED 
CONCRETE SLABS COULD EVER MAKE 


These Proven Claims... 


@ TRACTORING FLOATS MEDIUM AGGREGATE 


Speeds preparation time where stiff slumps are 
poured, for top quality concrete. 


@ TRACTORING MAKES “PASTE” SURFACE . , FAST 


Longer contact with mix keeps coarse aggregate 
down until “fines” rise around and above. 


@ TRACTORING ENDS WADING IN THE MIX 


Because you ‘tamp” a large area with an easy push- 
pull motion, jitterbugging goes many times faster. 


@ TRACTORING “LIBERATES” ONE MAN 


Since it’s so easy to use, you can use your jitterbug 
man for many other jobs besides tamping. 


@ TRACTORING MAKES NEW TEXTURES POSSIBLE 


New textures and new traction surfaces available 
without costly preparation. 


CRAWLING JITTERBUG © 


CONCRETE TRACTOR MEANS BETTER CONCRETE... 
IN LESS TIME .. . AT LOWER COST! 


Precision engineered and fully job-proven, the Crawling 
Jitterbug Concrete Tractor consists of 46 parallel steel 
rods, each 35” across, operated by gear-driven sprocket 
chain. Easily operated by one unskilled man, without 
fluctuation in performance caused by fatigue! Com- 
pletely assembled, with 12-foot sectional handle, ready 
to use on the job. Complete, $115.00, FOB Factory in 
Kansas City. Or write for FREE descriptive booklet on 
this sensational new machine! 


FREE Booklet describes new 


and specs on this 


TOOL COMPANY 1958 Walnut Street 


Close-up photo of Tractored 
surface shows how Concrete 
Tractor’s parallel bars press 
straight down into mix, allow- 
ing medium and fine particles 
to rise around them. No other 
method leaves surface prepared 
as shown in this photo! 


Sawed cross-section of ordinary 
slab which was not Tractored 
shows how the coarse aggre- 
grate lies too close to finished 
surface — ready to peel and 
spall. Ordinary preparation 
methods do not let fine and 
medium particles rise around 
and above coarse aggregate. 
Over-working of mix may de- 
press coarse material too far 
and weaken slab. 


Sawed cross-section of Trac- 
tored slab shows even distribu- 
tion of coarse aggregate. Coarse 
material is held just below sur- 
face, to permit rise of perfect 
paste. But distribution is even, 
without settling of coarse mate- 
rial to bottom of mix, which 
would alter monolithic struc- 
ture of finished concrete. 


method co 


great machine! V 


Kansas City 41, Missouri 





100 or more uses 
Set up 10 times faster 
Strip 20 times faster 


HOLDS SOLIDLY 
DRIVES RAPIDLY... 


regardless of rotation or subgrade 
eT ac iM (ectss') ge On 


Phone: MOhawk 4-3664 
670 N. Michigan Ave., Chicago 11, ILL. 


fast erection 
with site precast 


concrete panels 


The 7- by 15-foot concrete panels, 
here shown being erected to form the 
exterior walls of a warehouse for the 
Korhumel Aluminum and Steel Com- 
pany in Minneapolis, were cast and 
cured right on the building’s previously 
completed floor slab. Lifting eyes, or 
hangers, for handling the 6-inch thick 
panels, were cast in the concrete. 
After each slab was bolted to the steel 
framework, its hangers were burned 
off with a torch. Average elapsed time 
for lifting and erecting each slab was 
approximately 5 minutes. General con- 
tractor for the project was The Watson 
Construction Company. The architects 
were Abbett and Griswold of Minne- 
apolis. 


PREMIUM Ties 


at REGULAR Prices! 


LOV-LOK 
FORM & HARDWARE CO. 
9215 Cherry Street 
Franklin Park, Illinois 
GLadstone 5-8710 





Proved Cost Saver 
CURE is SEAL 
(Oko: Sela eS 


WITH 9| 


PRODUCT 


A 


THOMPSON'S 
WATER 


Eliminates wet sacks, 
papers, hosing and spraying 


Spray deep penetrating, colorless Thomp- 
son’s Water Seal on fresh concrete to cure 
and seal in one operation. Save time... 
save labor. 


Effectively controls moisture loss for 
28 days and beyond. 


Assures uniform curing even in hot, 
dry weather. 


Helps reduce checking, cracking, 
spalling. 


Produces harder, dust-free surface. 


Eliminates waterproofing concrete 
floors. 


Permits adequate time for smooth 
troweling. 


Send for technical bulletin and 
Contractors Case History file. 


A proved bond breaker for pre-cast, 
tilt up and lift slab construction. Per- 
mits easy, clean separation of slabs, 
walls, pre-cast members. 


Available in 5 and 55 gallon drums from build- 


ing supply stores, paint and hardware dealers. 
4932 


ky 


MANUFACTURERS OF FINE PROTECTIVE 
CHEMICALS SINCE 1929 
E. A. Thompson Co., Inc., Merchandise Mart 
San Francisco 3, California 


San Francisco * Los Angeles * San Diego * 
Portland * Chicago * Seattle * Denver * Dallas 
Houston * St. Louis * St. Paul ¢ Detroit ¢ 
Philadelphia * New York City * Memphis ¢ 
Cleveland ¢ Factory: King City, California 
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books 


1958 Book of ASTM Standards. 
Part 4. Cement, Concrete, Mortars, 
Road Materials, Waterproofing, 
Soils. Published by American Society 
for Testing Materials, 1916 Race Street, 
Philadelphia 3, Pa. 1456 pp. 338 
standards. $12.00. 


Part 4 of the 10-part Book of ASTM 
Standards covers the production, pur- 
chase and evaluation of materials used 
in the concrete construction industry. 
A detailed subject index and a list of 
standards in numeric sequence are in- 
cluded. To keep the book up to date, 
supplements will be issued late in 


1959 and 1960. 


Symposium on Some Approaches to 
Durability in Structures. Published 
by American Society for Testing Mate- 
rials, 1916 Race Street, Philadelphia 3, 
Pa. 72 pp. $2.50. 


The durability of structures is a 
broad subject in which it is obvious 
that consideration of components of 
structures in combination and their 
long life in such combinations are of 
importance. This symposium does not 
deal with industrial structural metals 
but rather with nonmetallic mate- 
rials that are generally used in struc- 
tures where weather plays a major 
part in the durability of the structure. 


Since weather as applied to struc- 
tures must be recognized as both nat- 
ural and man-made and since both 
kinds produce factors of exposure that 
design engineers must cope with, the 
problems of variations of kinds of 
exposure and of associated moisture 
migrations are considered. 


This presentation is directed toward 
correlations between tests of some com- 
monly used structural materials and 
the effects of weather on them in the 
hope that future methods of tests for 
durability will be better understood 
by structural engineers and by code 
authorities, both from the standpoint 
of test limits which indicate unsuita- 
bility for a specific structure as well 
as test limits which indicate unsuita- 
bility for a specific structure as well 
as test limits which may increase costs 
or be unfair to a supplier because of 
general considerations rather than spe- 
cific needs. 


odson’s 
igest 


Countdown 


Red “Hurry Up” Bronson is a lanky 
engineer with a mop of flaming hair and 
a restless impatience that earned him his 
other nickname. Today he’s one of my 
best boosters for Calcium Chloride—but 
with him it had to happen in a dramatic 
way that we both laughed about later. 


He’d been pouring concrete for a new 
hospital, and I'd finally talked him into 
using Calcium Chloride in the mix on a 
short stretch of sidewalk. As usual, he 
took test cylinders, and after three days 
we met in the local testing laboratory. 
The technician wasn’t in, but that didn’t 
stop Red Bronson. “T’ll check the com- 
pressive strength myself,” he said, 
grabbing a cylinder and adjusting it in 
the machine. 

“*You’ll find the concrete a lot stronger,” 
I said to Red’s bobbing figure. “That’s 
because Calcium Chloride accelerates the 
hydration of the cement, and re 


Suddenly Red’s voice began booming 
off the readings like a countdown in 
reverse. “1800 p.s.i., 1900 p.s.i., 2000 
p.s.i. . . . 8700 p.s.i., 3800 p.s.i.” 


By now, Red’s eyes were bulging 
slightly out of his head, and I was too 
astonished to speak. When the reading 
reached 4500 p.s.i., he exploded. “This is 
fantastic, Dod! Twenty-eight-day 
strength in just seventy-two hours! I’ve 
got to call the ready-mix plant right now 
and tell ’em to start adding Calcium 
Chloride!’ 


Before I could stop him, he slammed 
out of the room toward a phone— 
brushing by the technician, who entered 
with a small man carrying a tool box. 
“It’s this compressive-strength tester,” 
the technician was saying. “The gauge 
is way off, and I'd like to get it fixed 
before some impulsive guy comes in and 
tries to make a test while I’m gone.” 


—L. D. Dopson 


P.S.—Our free booklet, “How To Make 
Better Concrete Products and Ready Mix,” 
builds a strong case for adding Wyandotte 
Calcium Chloride. Send for a copy soon. 
Wyandotte Chemicals Corporation, Wyandotte, 
Michigan. Offices in principal cities. 


Wyandotte 


CHEMICALS 


MICHIGAN ALKALI DIVISION 
HEADQUARTERS FOR CALCIUM CHLORIDE 
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Colored 


ready-mixed 


Conarete 


10 oirreeent 
COLORS 


@ ECONOMICAL—costs very little 
extra per square foot... 


@ DURABLE—color all-the-way through 
the concrete... 


@ PERMANENT—to weather and 
sunlight... 


For further information and colo: card write to 
FRANK D. DAVIS CO. 


3285 £. 26th STREET LOS ANGELES 23, CALIF. 


eastern office: 


P.O. BOX 292 NIXON, NEW JERSEY 





locks together 
EFCO Steel Forms 


Save time, labor and money through faster 
assembly of EFCO Steel Forms for concrete 
construction. A simple twist of a plate clamp 
alines and locks EFCO Forms together. Then 
with a brace adjustment clamp, one man 
alone can brace and aline even a high wall 
form set-up. 


SEND FOR EFCO CATALOG 
oe oe Oe em ER oe oe 


Economy Forms Corp. 
Box 128-AF, H. P. Station 
Des Moines, lowa 


; Please send catalog on EFCO 
Steel Forms, and address of nearest sales 
office (there are 27 coast-to-coast). 


Name. 


Firm name 


Address - 
i City State 
See eee eee ee 


Sir: 


Because of Frank Lloyd Wright's significant contribu- 


tions to the use of concrete as an architectural material, 


your readers might be interested in the following: 


To FRANK LLOYD WRIGHT 


In Memoriam 


His inspiration soared to grasp the form 
That transcends form and penetrates across 
The realms beyond our earthbound streams— 


His sight reached out to bring to life the norm 


That mirrors nature and has shed the floss 


And fustian of a world of shallow dreams. 


Here was a man so sated with the cant 
And persiflage of a decaying age 
That he reverted back to wood and stone 


To gain rebirth . 


. . and recreate the want 


For truth-in-beauty as the primal stage 

On which a god could stand, supreme, alone. 
Oh, other men left traces, but to die... 
This dreamer left his footprints in the sky! 


ready mix history continued 
Sir: 


It was interesting to read in the 
January and April issues of Concrete 
Construction the articles on the history 
of ready mixed concrete. 

The following quotation from the 
Sheridan Press, Sheridan, Wyoming, 
April 4, 1959 describes a portable 
mixer used in Sheridan in 1909 and 
may be of interest: 


It Happened in Sheridan 
50 Years Ago 


Cornwall's portable concrete 
mixer is now at work. The mixer 
is in the shape of a cube and is 
constructed upon two wheels with 
a tongue and is drawn by two 
horses. It holds about a quarter 
of a yard of material. The mixer 
turns over and over as the 
machine is drawn along by the 
horses, and in traveling about 
one block the contents are more 
thoroughly mixed than can be 
done by hand and with a great 
saving of time and labor. 


As a supervising engineer for archi- 


LEO LIBERTHSON 
Technical Director 

L. Sonneborn Sons, Ince. 
New York, N. Y. 


tects for many years, I have been very 
interested in the development of ready 
mixed concrete. I am now on your 
mailing list through the Helena Sand 
& Gravel Company of Helena, Mon- 
tana. I am employed by Orr Pickering 
& Associates of Billings, Montana, and 
am at work on the new Union Bank 
Building job here in Helena at the 
present time. 


JOSEPH KUZARA 
118 Gem Street 
Helena, Montana 


architect identified 
Sir: 

In your April issue (page 6) you 
printed an article on natural concrete 
in which you referred to a Norwegian 
architect. He is E. Viksjo of Oslo and 
you might be interested to know that 
he used Colcrete mixers and pumps 
for the structure mentioned. We are 
exclusive licensees for this process in 
the United States. 


A. A. STYNER 
President 
Colcrete Structures, Inc. 


New York, N. Y. 





FREE AND CONVENIENT 
New Product Information Service 


* + * 
FIRST . .. check the appropriate boxes in the Index to Advertisers below. 


THEN .. . turn to the back of this page and place a check in the boxes of any new product 
items you are interested in. 


FILL IN... the rest of the information requested on your name, address, occupation. 


FOLD UP along the lines indicated and drop in the mail. If you use both sheets, please fold 
* * * together as one. 


We'll do the rest—including paying the postage 
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[] tie plates 

Simplex tie plates may be used to 
stack panels horizontally when up to 
2 feet of extra form height is required. 
Panel edges notched to allow the inser- 
tion of tie wires and tie plates then 
slipped over the tie wires and nailed 
into place. In this position, hardware 
locks tie wires firmly and provides rigid 
support for the horizontally stacked 
panels. Tie plates said to be ideally 
suited to the 4-foot wide panels used 
in swimming pool forming. Simplex 
Forms System, Inc. 


[-] index of American standards 


1959 price list and Index of Amer- 
ican Standards lists more than 1800 
American Standards approved to date 
by the American Standards Associa- 
tion. Available free on request. Amer- 
ican Standards Association. 


[] concrete additive 


A folder in question and answer 
form with a foreword devoted to a 
history of the development of the 
Berylex formula, gives detailed an- 
swers tO many questions concerning 
this chemical cementing compound. Its 
effect on ultimate strength, high early 
strength, dusting, wear and acid resist- 
ant concrete surfaces, colored concrete, 
concrete for tilt-up work, and many 
other subjects are covered in the folder. 
Berylex National Sales, Division of 
Harry Warde and Company, Inc. 
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[_] coupling action bonds concrete 


Liquid resin bonding agent joins concrete surfaces permanently when mixed 
with portland or Lumnite cement mortar and applied as thin grout. Adhesive 
exhibits coupling action which forms a joint stronger than original material, even 
when patch is drawn to feather edge. Grout will not soften when immersed in 
water. Resists actions of heat, cold, oil, gasoline, and most acids. Will bond 
concrete to other concrete, whether old or freshly placed, also to glass, wood, 
metal or tile. In patching with Daraweld, concrete surface is cleaned with acid 
and rinsed with detergent. No chipping and scarifying. Then mortar is scrubbed 
on surface with brush. Dewey and Almy Chemical Div., W. R. Grace & Co. 





[] joint form 


Galvanized sheet metal strip in keyed tongue and groove shape provides form, 
screed, and cold joint which remains in slab. Holes on 6-foot centers allow #10 
wire to be inserted in 12-inch lengths for lapping immediately after placing 
concrete. Kold Joint Form eliminates installation and stripping of forms and 
is said to provide better joints. W. J. Burke & Co. 
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JITTERBUG 
CRAWLER 


Concrete Tractor 


[_] solves concrete placing problem 


Picture shows placing concrete for 
reinforced columns with special No. 34 
Lad-E-Vator with 4'-cubic foot 
dumping scoop, top section 15 feet 
under curve, automatic stop and stand- 
ard carriage. Portable frame, support 
and receiving hopper were built by 
the contractor. Job involved about 
180 columns. Unique use of the Lad- 
E-Vator achieved important savings in 
cost of placing concrete. Campbell 
Equipment Co. 
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[_] jitterbug crawler 


Basic function of this tool is to 
depress larger aggregate below slab 
surface and bring thin layer of paste 
and fine aggregate to surface for quick, 
easy finishing. No hand beating mo- 
tion and wading in mix are required 
in tamping—rods drop straight down 
into mix as Operator pushes crawler. 
Goldblatt Tool Co. 


[|] lightweight vibrating screed 


A lightweight vibrating screed designed for striking off narrow spans. Easily 
lifted over any obstructions as it is moved along prestressed beams. Consists of 
a Stow DU vibrator with 34-HP motor and 14%4-inch head mounted on aluminum 
or steel channel with handles on each end. 9,000 to 12,000 vibrations per minute 
transmitted evenly throughout the beam directly to the concrete. Not only strikes 
off concrete but it vibrates it at same time. When not in use as screed vibrator 
can be unbolted and used for vibrating concrete in narrow forms. Available in 
4-, 5-, 6-, and 7-foot lengths. A 4-foot DUS screed weighs 47 pounds with an 
aluminum beam and 77 pounds with a steel beam. Stow Manufacturing Company. 


[-] watertight masonry 


Citing good workmanship and a 
minimum of cracks between brick and 
mortar as the principal prerequisites 
to watertight masonry, a 6-page Master 
Builders Company bulletin, O. M.-8A, 
outlines major considerations in de- 
signing tight masonry walls. The bul- 
letin describes the role played by Omi- 
cron Mortar-proofing in providing a 
cohesive plastic mortar to aid good 
workmanship and its positive water 
reduction to minimize shrinkage and 
cracking. Mortar ingredients and pro- 
portioning, compatibility of brick and 
mortar, control of shrinkage and bleed- 
ing, separation cracks, effect of me- 
chanical disturbance, and the impor- 
tance of proper protection are dis- 
cussed. The Master Builders Co. 


[_] bridge column forms 


Designed primarily for use in bridge 
and overpass construction, Efco Bridge 
Column Forms are for all types of 
heavy construction where sturdy col- 
umns are needed. Combined with reg- 
ular Efco forms for pier sides, they 
may be used for forming pier nosings. 
Forms available in variety of sizes. Efco 
plate clamps used on both horizontal 
and vertical joints. Clamps used verti- 
cally are for fast erection only, saving 
crane time. After crane has been 
moved to other work bolts placed and 
tightened to provide full strength of 
form design. To strip, crane simply 
lifts off form vertically like a sleeve. 
Economy Forms Corporation. 





CONCRETE PERFORMANCE REPORT: 


PozzoutH employed to meet 
full range of engineering requirements 
for all types of concrete specified 


This job involved some 800,000 cubic yards of concrete. The Air 
Force Academy Construction Agency and the architects—Skid- 
more, Owings and Merrill—jointly supervised all construction 
and established an on-site concrete materials control laboratory. 
During July and August, 1956—with only a few thousand yards 
of concrete placed—they observed erratic and low compressive 
concrete strengths. The wide range and rapid changes in tem- 
perature were suspected as the cause. 


ied 


AERIAL VIEW of nearly completed Air Force Academy. Construction 
under supervision of the Air Force Academy Construction Agency. 
Architects: Skidmore, Owings & Merrill, Chicago *» Over 24 contractors 
were engaged in major concrete work. Ready-mixed concrete was supplied 
from central batch plants operated by: Concrete Materials, Inc., Kansas 
City + General Concrete Co., Colorado Springs * Transit Mix Concrete 
Co., Colorado Springs. 


AIR FORCE ACADEMY 


COMPREHENSIVE TESTS were made and established that 
PoOZZOLITH would provide uniform, high strength throughout 
the wide range of temperature changes experienced between early 
morning concreting at about 50°F and mid-day concreting at 
75° to 80°F. In September 1956, PozZOLITH was first employed 
in concrete at the Academy. The successful performance here 
led engineers to investigate the use of PozzOLITH for control 
of other classes of concrete — including lightweight aggregate 
concrete, prestressed concrete and structural concrete. As a result 
of this investigation, POZZOLITH and only POZZOLITH was used as 
the water-reducing, set-controlling admixture for the project. 

POZZOLITH was used in over 750,000 of the 800,000 cubic 
yards of concrete at the Air Force Academy. For each of the many 
classes and types of concrete specified—it provided the required 
batch-to-batch uniformity, most economically, for the broad 
range of job requirements and varied climatic conditions en- 
countered at the site. 


PRESTRESSED CONCRETE BRIDGE 
GIRDERS required compressive strengths 
of 4,500 psi before application of stress. 
The Pozzo.itH mix provided initial re- 
tardation for good consolidation in the 
form, yet accelerated early strength, 


The Master Builders field men worked closely with project 
producing 6,500 psi in 7 days. 


engineers, the field control laboratory, contractors, and concrete 
suppliers at the Air Force Academy to achieve the common goal 
of uniform, superior quality concrete at lowest cost-in-place. 


CONCRETE RETAINING WALLS 
reach 36 feet high over much of 
the 10,000 foot length. Walls re- 
uired a placeable mix of 2’’ to 4’’ 
slump with design strength of 
3,000 psi. 


The Master Builders Co.,Cleveland 3,Ohio 
Division of American- Marietta Co. 
The Master Builders Co., Ltd., Toronto 15 
International Dept., N.Y. 17, N.Y. 
Branch Offices in all principal cities. 


Write for your free copy of the detailed “Air Force 
Academy Concrete Performance Report”. 


MASTER BUILDERS. 
POZZOLITH 


*Pozzo.itH is a registered trademark of The Master Builders Co. for its concrete admixture to reduce water and control entrainment of air and rate of hardening. 





* DRIVEWAYS 


Concrete driveways improve the appearance of your home 
and last indefinitely. 
They provide a convenient, safe play area for children, 
keeping them off the street, 


and give years of dependable, maintenance-free service. 


* SIDEWALKS 


Concrete sidewalks increase the value of your property 
as well as add to the appearance of your home. 
Using Ready-Mixed Concrete 
assures you a controlled quality concrete, 


mixed especially for your particular job. 


* PATIOS 


Why not enjoy outdoor living with your family at home! 
A small, modern patio adds charm and beauty 
and takes only a minimum of space. 
Ready-Mixed Concrete assures a uniformly strong, weather-resistant 


patio floor which will provide a lifetime of service and enjoyment. 


* STEPS 


Concrete steps have a nonslip surface 
easy to keep clean in all kinds of weather. 
They need no painting, saving you the cost of maintenance. 
Saved too are repair costs, 


for concrsta steps will not rot or be weakened by termites 


YOUR LOCAL PRODUCER OF READY-MIXED CONCRETE 





